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IMPROVEMENT OF THE ENTEANCE TO NEW 
YORK HABBOB. 

There is a growing conviction among those who are 
interested in the welfare of the Port of New York that 
it is imperative that something be done to improve the 
entrances to the harbor. At present, entrance is made 
through a thirty-foot cliannel which is partly natural 
and partly artificial. This is known as the main ship 
channel, and the minimum depth of thirty feet is only 
maintained at the cost of continuous and very expen- 
sive dredging. From the thirty-foot line outside Sandy 
Hook it runs in a westerly direction for about six miles 
to a point about a mile and a half inside the Hook, 
where it turns abruptly to the north. 

This sharp turn is a source of anxiety and danger 
to shipping, especially in foggy weather ; moreover, 
the dredged channel is subject to continual silting 
up by the matter which is washed into it from Raritan 
Bay ; and furthermore, its width is not sufficient to 
allow safe navigation when a large number of incoming 
and outgoing ships are meeting in the channel. To the 
east of the main channel are the Swash channel, the 
East channel and the Coney Island channel. These are 
considerably shallower and are used by ships of lighter 
draught than the large ocean-going boats. 

The latest plan of the many which have been pro- 
posed for the improvement of the harbor entrances 
proposes to abandon the present main channel and 
dredge out two separate and shorter channels to the 
eastward, on the line of the present East and Coney 
Island channels. The East channel lies to the east of 
Romer Shoals, a permanent bank which intercepts the 
silt coming out of Earitan Bay, and affords a natural 
protection to this channel. It has a depth of thirty 
feet for about three miles of its length, and only about 
two miles would have to be dredged out to open a 
thirty -foot channel clear through to the sea. The pro- 
posed Coney Island channel would extend from Norton's 
Point to deep water and necessitate about four miles of 
dredging. The dredging in the new channels would be 
carried down to a depth of thirty feet, and as they 
would both be protected from silt by the Romer Shoals, 
it is reasonably supposed that there would be no diffi- 
culty in maintaining the required depth of water. 

The advantages of having two separate channels for 
outgoing and incoming ships are many and obvious, 
and chief among them would be the lessened risk of 
collision. It has been pointed out that, if a modern 
liner, with her two hundred yards or more of length, 
were to be sunk across the present channel, the Port of 
New York would be practically shut up until she could 
be floated or the wreck removed. The possession of an 
alterna.tive channel would remove this possibility, as, 
with proper care, the remaining channel — in case of 
such obstruction — could be used by both outward and 
inward bound ships. 

Now that the question of improvement is being ac- 
tively agitated, it would be well to consider the advis- 
ability of adopting a greater depth than thii'ty feet as 
the minimum that shall be maintained from the docks 
to the sea. The rapidly increasing size and draught 
of the latest ships is already taxing the capacity of the 
present channels. The big freighter Pennsylvania is 
reported to have left for Europe on a recent trip draw- 
ing over thirty-one feet of water, and it is morally cer- 
tain that the large profits which will be realized from 
this class of vessel will lead to their being built in in- 
creasing numbers and probably of increasing size. If, 
as the engineers predict, the new channels will not be 
subject to silting up, it would be practicable to main- 
tain them at say a thirty-three or thirty-four foot depth 
without any material increase in the cost. 



THE THIBB BAIL SYSTEM IN ENGLAND. 

The latest addition to the system of underground 
railways in London will probably rank as the most im- 
portant of all these lines before it has been very long 
in operation. It will be known as the Central London 
Railway, and, starting from the busy Liverpool Street 
Station in the City, it will run by way of Holborn and 
Oxford Street, along the northern side of Hyde Park 
to Shepherd's Bush, a distance of six miles and a half 
through the busiest part of London. The road will 
be about sixty-five feet below street level, and will 
be carried in two separate and parallel tunnels — a simi- 
lar plan to that adopted in the Southwark under- 
ground railway in the same city. Each station will be 
served by two elevators and two stairways. 

The new undertaking will have especial interest for 
this country, from the fact that the electrical equip- 
ment of the road itself and of the extensive system of 
elevators by which it will be served will be furnished 
by American firms. 

The third rail equipment will be put in by the rep- 
resentatives in England of the General Electric Com- 
pany — the British Thomson-Houston Company. It 
will be similar in its general outlines to that which was 
employed by the General Electric Company on the 
New York, New Haven and Hartford Railway, and 
illustrated in the Scientific American for June 12 
and 26. 

The conductor will consist of an insulated third rail, 
placed on the ties between the main rails. The ser- 



vice will differ from that on the New Haven line, how- 
ever, in that the trains will be hauled by separate elec- 
tric locomotives, whose general appearance will con- 
form to the well known heavy locomotives which are 
being used in the Belt line tunnel, at Baltimore. On 
the New Haven line, it will be remembered, the motor 
cars have full accommodations for passengers. The 
change is made to accommodate the reduced clearance 
of the tunnels. Equally interesting will be the exten- 
sive elevator equipment. There will be forty-nine in 
all, and they will be of the well known double drum 
Sprague type. Their capacity will be 100 passengers 
per trip, or a load of about 15,000 jjounds. 

It is very gratifying to note that the whole of the 
electrical equipment of such an important work in the 
capital city of the world has been secured by two 
American firms, and the fact is a direct tribute to the 
high character of electrical work in this country. 

THE MOOBE SYSTEM OF VACUUM TUBE LIGHTING. 

The Moore system of electric lighting by means of 
vacuum tubes has received very material benefit from 
the inventor's latest improvement, which consists in the 
use of a rotary current interrupter in place of the vi 
brating current interrupter which he formerly used. 
With the latter it was only possible to obtain about 
6,000 breaks a minute ; but with the rotary device it is 
possible to obtain as many as 50,000 breaks in the same 
time. The rotator consists of a revolving commutator 
which carries a series of brushes. The segments are 
arranged on the periphery of a rotating cylinder 
which is inclosed in a vacuum tube together with the 
armature of the motor which drives the commutator 
cylinder. On the outside of the tube are placed the 
field magnets which influence the armature. The sub 
stitution of the rotator.for the vibrator enables a num- 
ber of tubes to be operated together, whereas formerly 
it was necessary to provide a vibrator for each tube. 
There is also the advantage that for a given volume of 
light the consumption of electrical energy is much les.s 
than it was with the vibrating device. 



THE ABMOB PLATE COMFBOMISE. 

It must be confessed that the so-called armor plafe 
compromise seems to give the manufacturers pretty 
much everything they have asked. At any rate, it has 
shown the absurdity of the attempt to limit the rate 
which should be paid for armor to " $300 per ton of 
2,240 pounds." It will be remembered that this price 
was rejected by the Bethlehem and Carnegie Com- 
panies, and that the subsequent increase to $400 per 
ton failed to meet with favorable consideration. As a 
last move the Naval Committee has agreed to fix the 
price at $425 per ton, and a provision has been incor- 
porated in the General Deficiency bill which will cover 
the necessary appropriation. Action of some kind had 
to be taken, for the three battleships for which the 
armor is to be provided had advanced to a stage of 
construction where the government ran a serious risk 
of having to pay heavy penalties for delay in furnish- 
ing the armor. 

It looks like a distinct concession to the manufac- 
turers that the turrets have been changed from the 
elliptical to the cylindrical type. We presume this 
was done because of the greater ease and cheapness of 
manufacturing the plates for a cylindrical turret. This 
change may be acceptable to the maker, but it is a posi- 
tive loss to the ships. The elliptical turret is lighter 
for its efficiency than the older type and gives a better 
distribution of weight. 



THE INACCURACY OF ARTILLERY FIRE. 

If we turn from the official lists of the guns carried 
by the navies of the world and look at the records of 
gun practice in these very navies and with these same 
guns, the effect is almost comical and certainly very 
surprising — so greatly are these terrific engines of war 
robbed of their power by the hands of unskillful gun- 
ners. According to some figures quoted in the Naval 
and Military Record, the artillery practice in the Eng- 
lish navy — or a part of it — during 1896 was, to put it 
mildly, shockingly bad. Thus we are told that the 
Sanspareil, a sister ship to the ill-fated Victoria, fired 
seven shots from her huge 110 ton guns, every one of 
which missed the target. Now this giant gun is 
credited with awful powers of destruction, and on the 
proving grounds a test shell did actually tear a hole 
big enough for a man to creep into through a tar- 
get of steel, wood, and stone, 42 feet in thickness. 

Of what value, however, are these monsters if they 
cannot be made to shoot straight? The Benbow, which 
also carries two of these guns, fired six shots, all of 
which missed the target. The next size of guns, 67 
tons, made better practice, scoring six times out of 
thirty-one shots ; though this, in all conscience, was a 
pitiful exhibition. When we come to the antiquated 
muzzle loaders it is not surprising to learn that twenty- 
four shots from the guns of the Inflexible and the 
Dreadnaught failed, every one of them, to reach the 
mark. One would have looked for better results, how- 
ever, from the smaller calibered 10 inch guns of the 
Thunderer and Sanspareil ; but out of thirty-three 
shots fired by these ships, only two reached the target. 
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Even with the 47 inch quick flrer the united efforts of 
two cruisers and three gunboats required the expendi- 
ture of 174 shots to score on the target nineteen times. 
Some of the ships, of course, made much better prac- 
tice; the Imperieuse, for instance, scoring twenty-two 
liits ia twenty-seven rounds. 

Although these figures will come as a great surprise, 
tliey are in strict agreement with the experience of all 
modern sea fights. There was a great disparity be- 
tween the number of hits and the number of rounds 
liied in the last naval battle of any note — the fight 
between the Japanese and Chinese fleets at the Yalu ; 
and, indeed, the whole history of naval warfare goes to 
sliow that it would be wiser to afm a ship with a few 
j; a ns well served than load her down with a massive 
aruianient which is liable to be worthless on account of 
tlie poor marksmanship of its gunners. The great suc- 
cess of our ships in single combat with the enemy in the 
war of 1812 was due to the superior marksmanship of 
their gunners. It is urged that practice with modern 
K'uns is very costly, the price of one shot from a 110 ton 
L;un being set down at $70 ; but the obvious reply to 
this is that it would be good policy to put the value of 
one or more guns into powder and shell for practice, 
i-ather than render the whole battery useless for want 
of capable marksmen. 



THE FUTUKE OF THE MOTOR CAR. 

It is quite possible to overrate the significance of the 
failure of the two recent motor car competitions in 
England — those of The Engineer and of the Motor Car 
Club. The fact that many of the motor car builders 
failed to enter these competitions does not warrant the 
conviction that they have failed to produce a more or 
less satisfactory machine. The most we can suppose is 
that these firms did not consider that at this stage of 
their work there was anything to be gained by enter- 
ing a stringent public competition. Moreover, it must 
not be forgotten that in the case of The Engineer's com- 
petition a large number of competitors asked for an 
extension of time — a fact which gives reason to believe 
that the half dozen machines which did put in an ap- 
pearance by no means represented the number of 
bona fide concerns or individuals who are at work on 
the problem. 

It is quite possible that the wonderful rapidity with 
which, in these days, a useful invention is developed 
from a crude Idea into a practical shape with a positive 
commercial value has made us a little too exacting. We 
are intolerant of delay, and when, as in this case, 
the problem is full of difficulties peculiar to itself, we 
are apt to condemn it as impracticable, because it is 
not perfected with the usual rapidity. A correspondent 
writing to Industries and Iron regarding the recent 
competitions draws a very pertinent comparison be- 
tween them and the celebrated Rainhill locomotive 
trials 01 seventy years ago. The comparison is well to 
the point, for the locomotive industry in 1829 was as 
much or more in its infancy than that of the motor car 
is to-day. It is pointed out in the first place that " had 
the establishment of the locomotive system depended 
on the leading engineers, it would have been swamped 
at the beginning." Again, it is noted that Stephenson 
was not afraid to enter for the competition, though 
two of the judges had formally reported against loco- 
motives. The competition, moreover, was fully carried 
out, though only four engines entered and only one 
was capable of going through with the trials. Lastly, 
it does not appear that any engine was (or was likely 
to be) disqualified because, in the opinion of the 
judges, it was d priori unfit for its work, but only if it 
failed on actual trial to do the work required. 

The above comparisons are well drawn, and in any 
future contest of the kind better results would un- 
doubtedly be obtained by making the terms broad and 
simple. It is evident that in this matter we must 
learn to " walk before we can run," and the statement 
is true whether it be applied to the question of appear- 
ance, weight, size, noise, smell, speed, cost or any other 
of the qualities which go to make up a perfected motor 
car. The recent competitions have proved that the 
perfected car, considered as a commercial product and 
something more than a mere toy, has probably yet to 
be built — at least as far as Great Britain is concerned ; 
but there is no cause to believe that satisfactory pro- 
gress in the construction of such a car is not being 
made. There were about sixty-five years of interval 
between Stephenson's Rocket and the Queen 
Empress of the Scotch Express, or No. 999 of the 
Empire State Express, and we are still improving on 
the locomotive. With this comparison in mind, it is 
safe to say that among the certainties of the future are 
a motor car which shall be light, strong, swift, durable 
and cheap, which, as a means of banishing the noise 
and unsanitary filth of horse-propelled vehicles from 
our streets, and as a means of transportation for 
freight and passengers in country districts, will be as 
indispensable to the everyday life of the race as are the 
steam locomotive and the electric car of our day. 



The Paris Exhibition in 1900 will be the first in 
wliich all nations of the world, 54 in all, will be offici- 
ally represented. — Uhland's Wochensclirift. 



THE EVOLUTION OF MODERN SCIENTIFIC 
LABORATORIES. 

Dr. William H. Welch, Professor of Pathology in the 
Johns Hopkins University, delivered an interesting ad- 
dress at the opening of the William Pepper Laboratory 
of Clinical Medicine at Philadelphia. The address was 
afterward published in the Johns Hopkins Hospital 
Bulletin. In brief he said that at the present day the 
systematic study and advancement of any physical or 
natural science, including the medical sciences, requires 
trained workers who can give their time to the work, 
suitably constructed workrooms, and equipment with 
all the instruments and appliances required for special 
work, a supply of the material to be studied and ready 
access to more important books and journals contain- 
ing special literature of the sciences. All of these con- 
ditions are supplied by a well equipped and properly 
organized modern laboratory. Such laboratories are, 
with partial exception of the anatomical laboratory, 
entirely the creation of the present century and for the 
most part of the last fifty years. They have com- 
pletely revolutionized during the past half century the 
material conditions under which scientific work was 
prosecuted. Dr. Welch then goes on to deplore the 
fact of the lack of monographic treatment of the gene- 
ral subject of the historical development of the scien- 
tific laboratory. He then refers to the state-supported 
institutions for study at Alexandria under the early 
Ptolemies and to the study of anatomy under the Ho- 
henstaufen Frederick II. He then mentions the re- 
searches of Vesalius and Amos Comenius. 

Methodical experimentation in the sciences of nature 
was definitely established by Galileo and was zealously 
practiced by his contemporaries and successors in the 
seventeenth century and was greatly promoted by the 
foundation during this century of various societies, 
such as the Accademia del Lincei and the Accademia 
del Cimento in Italy, the Collegium Curiosum in Ger- 
many, the Academic des Sciences, and the Royal Soci- 
ety in England. Much of the classical apparatus still 
employed in physical experiments was invented at this 
period. 

There existed in the last century cabinets of physical 
apparatus to be used in demonstrative lectures, but 
they were very inadequate, and suitable rooms for ex- 
perimental work scarcely existed. It was not until 
about the middle of the present century that we find 
the beginning of the modern physical laboratory. 
Lord Kelvin, then William Thomson, established a 
physical laboratory in the University of Glasgow about 
1845, in an old wine cellar of a house. It was as late as 
1863 that Magnus opened in Berlin his laboratory for 
experimental physical research. Since 1870 there has 
been a rapid development in the splendid physical in- 
stitutes which are the pride of German universities. 

Humbler and more picturesque was the origin of the 
chemical laboratory. This was the laboratory of the 
alchemist seeking the philosopher's stone. One can- 
not read without combined feelings of wonder and pity 
of the incommodious, forlorn and cramped rooms in 
which such men as Scheele and Berzelius and Gay-Lus- 
sac worked out their memorable discoveries. It was 
the memory of his own experience which led Liebig, 
immediately after he was appointed professor of chem- 
istry in Giessen, in 1824, to set about the establishment 
of a chemical laboratory. Liebig's laboratory, opened 
for students and investigators in 1825, is generally 
stated to be the first public scientific laboratory, al- 
though this is not quite correct. It is certain that Lie- 
big's laboratory is the one that had the greatest inflii- 
ence on the subsequent establishment and organization 
of not only chemical laboratories, but public scientific 
laboratories in general. Its foundation marks an epoch 
in the history of science and scientific education. This 
laboratory proved to be of great import to medical 
science, for it is here, and by Liebig, that the founda- 
tions of modern physiological chemistry were laid. 

In 1824 Purkinje succeeded in establishing a physio- 
logical laboratory, which, therefore, antedates by one 
year Liebig's chemical laboratory in Giessen, although 
it cannot be said to have exercised so great an influence 
upon the organization of scientific laboratories in gen- 
eral as did the latter. 

Of modern physiological laboratories, the one which 
has exerted the greatest and most fruitful influence is 
unquestionably that of the late Prof. Ludwig, in 
Leipzig. To-day every properly equipped medical 
school has its physiological laboratory. This depart- 
ment is likely to hold its place as the best representa- 
tive of exact experimental work in any medical science. 

The first pathological laboratory was established by 
Virchow, in Berlin, in 1856. Virchow's laboratory has 
been the model as regards general plan of organization 
for nearly all pathological laboratories subsequently 
constructed in Germany and in other countries. 

The first to formulate distinctly the conception of 
pharmacology as an experimental science, distinct from 
therapeutics and closely allied by its methods of work 
and by many of the problems of physiology, was 
Rudolph Buchheim. This he did after going to Dorpat 
in 1846; for in 1849 he established a pharmacological 
laboratory in his own house and by his private means. 
Later this laboratory became a department of the 



university and developed most fruitful activity. Buch- 
heim's laboratory was the first pharmacological labora 
tory in the present acceptation of this term. 

The medical science which was the latest to find 
domicile in its own independent laboratory is hygiene. 
To Pettenkofer belongs the credit of first establishing 
such a laboratory. In 1872 he secured under the Bava- 
rian government the concession for a hygienic institute. 
This admirably equipped laboratory was open for 
students and investigators in 1878. By this time Koch 
had begun those epochal researches which added to 
the discoveries of Pasteur and introduced a new era in 
medicine. 

It is apparent, from the brief outline which has been 
presented, that the birthplace of these laboratories, re- 
garded as places freely opened for instruction and re- 
search in the natural sciences, was Germany. Such 
laboratories are the joy of German universities. By 
their aid Germany has secured since the middle of this 
century the palm for scientific education and discovery. 

To the small number of existing well equipped 
chemical laboratories, the William Pepper Laboratory 
of Clinical Medicine is a most notable addition. It is 
the first laboratory of the kind provided with its own 
building and amply equipped for research in this coun- 
try, and it is not surpassed in these respects by any in 
foreign countries. It is intended especially for investi- 
gation in the training of advanced students. It is a 
most worthy memorial of the father of its founder. 



TEST OF THE BUFFINGTON CROZIER DISAPPEARING 
GUN CARRIAGE. 

The Buffington-Crozier disappearing gun carriage 
was recently tested with satisfactory results in the pres- 
ence of General Alger, Secretary of War; General 
Flagler, Chief of Ordnance; and General Ruggles, Ad- 
jutant-General of the Army. The test was made dur- 
ing a visit of inspection by the secretary which included 
the government reservation, the mortar battery, gun 
emplacements and the buildings under construction 
for the garrison of Fort Hancock. 

An illustrated description of this form of gun carriage 
was given in the Scientific American of March 14, 
1896, to which the reader is referred. The article re- 
ferred to shows an 8 inch gun mounted on a Bufflngton- 
Crozier carriage at Fort Wadsworth. The carriage 
which was tested at Sandy Hook carries a 12 inch gun 
weighing 116,000 pounds, the carriage itself weighing 
350,000 pounds. The charge of powder weighs 475 
pounds and the projectile 1,000 pounds. 

The carriage is of the front pintle form. The weight 
of the gun is carried upon one end of a pair of massive 
cast steel levers, which are pivoted at their center and 
carry at their lower end a huge compensating balance 
or counterweight, weighing 150,000 pounds. When the 
gun is loaded and sighted the unlocking of a latch re- 
leases the levers and the counterweight descends into 
the pit in the center of the gun foundation, and raises 
the gun above the parapet of the fortification. The 
carriage has a rise of nine feet, which brings the gun 
up over the parapet on a plane sloping down toward 
the Inside of the fortification at an angle of 7 degrees. 
The gun was fired with this elevation and the projec- 
tile struck the water about six and a half miles out to 
sea. The recoil of the gun is about four feet, and as 
the momentum of the gun is equal to that of an express 
engine with a train of ten Pullman cars running at fifty 
miles an hour, it can be understood what has to be 
done to arrest all this in a space of four feet. 

The momentum is absorbed by the effort of raising 
the 150,000 pound counterweight as the gun sinks back 
to the loading position and by the resistance of the re- 
coil cylinders on either side of the gun carriage. These 
cylinders are filled with oil, and a pair of pistons are 
caused to travel through them as the gun recoils. The 
pistons are perforated with slots through which work 
stationary bars of variable cross section. Tlie area 
of the passage between the bars and the slots is so 
graduated that the shock of discharge is distributed 
throughout the four feet of recoil, the gun being 
brought gradually to rest. 

The 12 inch gun carriage that was tested at the 
proving grounds was only temporarily in position, 
and when it is erected in its proper emplacement it 
will be protected by a massive wall of concrete and 
earth or sand. 



As one of the results of Nansen's north pole expedi- 
tion, we see a number of similar undertakings planned 
by several individuals. First, a Frenchman, the en- 
gineer Andree, expected to fill his balloon on the 20th of 
June, in Sweden. From Spitzbergen the two Frencli 
aeronauts Godard and Surcouf expect to depart, also bj' 
balloon, for the north pole, in the summer of 1898. The 
same season also Nansen's ship, the Fram, is once more 
to set sail under Capt. Sverdrup, the same who so suc- 
cessfully took command of the vessel on the last occa- 
sion. Nansen himself will be engaged in the working 
out of the results of the scientific researches made on 
the last expedition, and so will not be able to join this. 
Finally, a journey toward the north pole from the 
northern part of Greenland is planned by Engineer 
Peary. — Monatschrift filr Offentlichen Baudienst. 
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AN IMPROVED BICYCLE BBAKE. 
A brake which is operated by merely turning the 
grip or handle, to force the brake shoe into engage- 
ment with the wheel tire, is represented in the accom- 
panying illustration, and has been patented by W. H. 
Hart, Lieut. 7th Cavalry, U. S. A., Fort Grant, Arizona. 
Fig. 1 represents the application of the improvement on 
a bicycle, portions being broken out, and ,Figs. 3 and 3 
show longitudinal and cross sections of the handle. 
The brake shoe is mounted on the outer end of a brake 
lever pivoted to a bearing extending across the crown 
of the forks, the other end of the lever being connected 
to a cord which extends up through the hollow steer- 




done by means of a brush, afterward with a sponge. 
A photograph of the skin is taken and transformed 
into a lithograph upon zinc about the size of the 
skin desired to be dyed, and transfer prints placed 
on it. The tiger's skin is then done over on the hair 
side with the linseed paste mentioned above, and the 
hairs are laid smooth in one direction. Then is applied 
the transfer printed on linen paper with an ink hav- 
ing as its base glycerine and artificial colors. This is 
allowed to remain in contact for some time in order to 
permit the hair to imbibe the coloring matter that is 
wished to be fixed ; afterward, the linen paper can be 
removed by moistening the back. 

By using an ink composed of glycerine containing a 
solution of paraphenylene-diamine, fat, and soap, it 
only remains (after having detached the paper) to pass 
oxygen water over the surface of the skin. A simple 
washing takes away the paste from the hair. The skin 
is then dressed by the usual methods. If the skin be 
of a reddish color, it is dyed before stripping it, pre- 
serving some portions white, so as to obtain a perfect 
imitation, copying nature as far as practicable in every 
detail. — Photography. 



A STOVE AND OVEN FOE "CAMPING OUT" PARTIES, 
PROSPECTORS, BOATING, H0T7SE USE, ETC. 
The accompanying illustration represents a portable 
cooking apparatus especially designed to promote the 
comfort of parties camping out, and which can be 
readily packed in small compass, as shown in Fig. 1, 
for convenient storage or carrying. It has been pa- 
tented by Dr. W. E. Baxter, of Frankfort, Ky., whose 
camping outfits, in the line of cooking and service 
utensils, have attained considerable reputation. Fig. 
3 shows the apparatus ready for use, the oven being in 
place for baking, and Fig. 3 represents the oven sepa- 



HART'S BICYCLE BRAKE. 

ing post and over rollers, through the hollow handle 
bar, its extremity being attached to a screw which has 
longitudinal movement in the handle. The screw is 
engaged by a nut which screws on the shouldered end 
portion of a sleeve in the hollow of the grip, such 
shouldered portion also forming a cone to receive a se- 
ries of balls, there being a similar shoulder and series 
of balls at the opposite end of the sleeve. The nut 
forms a finish for the extremity of the grip, and the 
brake is applied by simply turning the grip, whereby 
endwise movement of the screw is effected and the cord 
is drawn upon to force the brake sleeve into engage- 
ment with the tire. In the Inner end of the grip are 
annular teeth adapted to be engaged by a dog having 
a projecting operating stem by which the dog may be 
moved to engage the teeth and hold the grip against 
rotation on "the arm of the handle bar. In Fig. 4 is 
shown a modified form of this improvement, according 
to which the brake sleeve is dispensed with, and the 
brake cord is extended through the lower brace bar to 
one arm of an sJbow lever pivoted adjacent to the 
crank box, the opposite arm of the lever being con- 
nected with a spring brake band adapted to engage 
the crank shaft. 



A PNEUMATIC SPRAYING APPARATUS. 
With the portable apparatus shown herewith for 
spraying fruit trees, plants, etc., the size of the spray 
may be regulated or a stream maj' be ejected instead of 
a spray, it being also practicable to construct a similar 
apparatus of larger proportions, adapted to be sup- 
ported upon wheels and thus drawn over the ground. 
The improvement has been patented by John Black, 
of Trafalgar Street, Nelson, New Zealand, and the in- 
ventor is represented in this country by Henry W. 
Peabody & Company, of Boston and New York. Fig. 
1 represents the apparatus supported as a knapsack on 
the back of a person in position for use. Fig. 3 showing 
the nozzle. Fig. 3 a section of the pump employed, and 
Fig. 4 a section of the tubing and its connection with 
the tank. Extended downward in the latter, as shown 
in the broken away portion (Fig. 1), is the pump cylin- 
der, the screw cap on whose outer end has perforations 
for the admission of air, while passing through and 
having a slight longitudinal movement in the piston is 
a piston rod in which is a port admitting air to the 
under side of the piston during its upward movement, 
as may be seen in Fig. 3. In the lower end of the 
pump cylinder is a spring-pressed valve, and communi- 
cating with the interior of the valve casing is a tube ex- 
tending nearly to the bottom of the tank. Pivoted in 
lugs on a ring which turns on the upper end of the 
cylinder is an arm to which is pivoted the pump ac- 
tuating lever, whose free end, from which depends a 
handle, may be swung in any direction most con- 
venient to operate. At the top of the tank, on each 
side of the pump cylinder, is a hollow nipple, with 
either one of which the air and liquid tubes of the 
spraying hose may be connected. The exterior air 
tube has an annular rim designed to be pressed down 
upon a packing and the inner liquid tube extends 
down to the bottom of the tank, while an inner and 



Photographs Upon licather. 

The leather is prepared by the usual process, and the 
work finished with pumice stone as though it was in- 
tended for varnished leather, then giving it a dressing 
of linseed oil boiled with litharge, and after drying it 
is necessary to give it a second rubbing. On this 
leather is spread a solution of gelatine with an addi- 
tion of bichromate of ammonia, after which it is al- 
lowed to dry in the dark. When thoroughly dry ex- 
posure is made as for carbon paper. After this the 
leather is washed in lukewarm water with a sponge in 
order to remove the coating not affected by the light. 
By mixing some colored powders in the gelatinous so- 
lution, photographs are obtained of such a character as 
may be desired. It is also possible to work by transfer 
— indeed, this is even preferable. 

We place upon the leather photo process prints done 
with a special ink. This ink is composed of a solution 
of acetate of iron in glycerine mixed with fatty matter. 
The tannin of the leather coming in contact with 
the salt of iron gives an indelible black, forming the 
great feature of the photograph, and with a little skill 
the production of charming results is possible. An- 
other excellent application of the photographic art, 
says Helios, is that of imitating fur. Even with a 
white skin for the purpose of producing designs and 
markings such as are common upon the skins of tigers, 
panthers, leopards, etc. Hitherto no absolute method 
has been used for this purpose. 

The professional dyer works a good deal by chance 
and takes "pot luck" (using a popular expression). 
But photography comes to his assistance in working 
imitations, and serves to help in reproducing such de- 
signs that up to the present Dame Nature alone has 
held th'e monopoly. In order to imitate a tiger's skin, 
for example, it is necessary to possess a model, viz., an 
original skin. This is moistened with a paste of lin- 
seed (seeds of linseed boiled in twenty times their 
weight of water) on the hairy side of the skin. This is 





BLACK'S PNEUMATIC SPRAYING APPARATUS. 

an outer hose, leading to the spraying nozzle, are con- 
nected, respectively, with the outer ends of the tubes. 
The nozzle has a longitudinal duct for the passage of 
air and another for the passage of liquid, both con- 
trolled by a plug valve so arranged that when one duct 
is fully open the other is almost closed, the valve be- 
ing operated by the handle shown. As the operator 
holds the nozzle in one hand and works the pump with 
the other, the air forced into the tank agitates the 
spraying liquid, and the pressure forces out the liquid 
and a regulated portion of air to mix therewith and 
form a spray, the entire shutting off of the air, with 
the use of the proper nozzle, giving a solid stream. 
The invention provides for the employment of modi- 
fied forms of the valve and nozzle. 



BAXTER'S PORTABLE STOVE AND OVEN. 

rately, its under side turned up to show holes for gas 
burners, as the stove and oven can be used with any 
kind of fuel. In camp, fagots or wood will be used, 
but as a serviceable stove for the house, for summer 
cooking, gas, wood or charcoal may be most efficiently 
employed. The stove is approximately 10 X 13 x 18 
inches, and is made of 18 gage smooth sheet steel, the 
oven being made of 34 gage and large enough to ac- 
commodate two 9 X 16 inch bread pans or to roast one 
turkey. The ash pan fits in the bottom of the stove, 
and a perforated grate has side flanges which fit along- 
side the pan and rest on the bottom of the stove. The 
oven has an outer casing and an inner shell, the latter 
being made smaller than the casing to provide space 
for the passage around it of the draught, heat and 
smoke. A damper in the oven controls the passage of 
the heat, and is made wide enough to close the space 
between the inner and outer shells. The stove is also 
efficient as a heater, or for cooking other than baking. 
The pipe is telescopic, and is made so that any four 
inch pipe, to be had at the stores, will fit it, and can be 
adjusted to any tent, boat or house. The oven can be 
packed with an outfit, cooking and serving (invented 
by Dr. Baxter) for six people. This invention at- 
tracted much attention at the Sportsmen's Exposition, 
last March, at Madison Square Garden, New York City. 
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Phosphorescence of Ozone. 

M. Marius Otto has just discovered an experimental 
fact, says La Nature, that was described recently in 
his name before the Academy of Science by M. Friedel, 
and that may be productive of important results. 
This fact relates to the phenomena of luminescence to 
which ozone gives rise in special conditions. The fact 
was observed for the first time during the aspiration 
of ozonized air by means of a water aspirator. The 
light took its rise at the point of contact of the water 
and the ozone, and the water remained luminous for 
five or six seconds after issuing from the aspirator, so 
that a flask filled w ith this luminous water and taken 
into a dark room could be followed distinctly. The 
experiments were made with ozonized oxygen contain- 
ing 40 to 50 milligrammes of ozone to the liter [about }4 
grain to the quart] and made witii ozonizers invented 
by the author. It seems that the luminosity thus 
produced by the contact of ozone and water is due to 
the presence, in the latter, of organic matter of animal 
or vegetable origin, and that most organic substances 
are able to produce, with ozone, phenomena of phos- 
phorescence. This is, then, a very particular and very 
ineresting case of low temperature combustion, and a 
new example of the production of cold light. 



The Medical Record says eggs are useful in the 
following applications : A mustard plaster made with 
the white of an egg will not leave a blister. A raw 
egg, taken immediately, will carry down a fishbone 
that cannot be extracted. The white skin that lines 
the shell is a useful application to a boil. White of 
egg, beaten up with loaf sugar and lemon, relieves 
hoarseness, a teaspoonful taken once every hour. An 
egg in the morning cup of coffee is a good tonic. A 
raw egg, with the yolk unbroken, in a glass of wine, 
is beneficial for convalescents. 
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A DESTRUCTIVE THUNDERBOLT. 
A rather curious thunderstorm visited the neighbor- 
hood of Whitby the other week. There were only two 
loud thunderclaps, accompanied by two flashes of light- 
ning. The first stroke caused the destruction of a 
large oak tree in the park of Mulgrave Castle and the 
second damaged rather seriously a farmhouse in the 
village of West Barnby, about two miles distant. In 
the case of the oak tree the electric current seems to 
have run upward. The ground for several yards was 
torn up, and the large root of the tree was ripped in 




EFFECT OF LIGHTNING ON OAK TREE. 

pieces. For a circle of a diameter of 160 yards the 
ground is littered with heavy pieces of bark and wood, 
in some cases split into ribbons. We are indebted for 
our engraving to Black and White. 



PETROLEUM WELLS IN THE SUBURBS OF LOS 
ANGELES, CALIFORNIA. 

The discovery of petroleum within the city limits of 
Los Angeles, California, has so transformed one of the 
suburbs of that city that as a remarkable spectacle 
there is nothing to compare with it in any city in the 
world. The accompanying illustration is reproduced 
from a photograph taken in one of the outlying 
suburbs, in which, some three or four years ago, a 
profitable oil-bearing stratum was discovered. The 
fact that the oil underlay a thickly settled territory, 
where most of the land was divided into fifty foot 
lots, naturally made each landholder anxious to se- 
cure the oil before it should be drawn up by his next 
door neighbor. The consequence was that wells 
were driven with all possible speed, and a pictur- 
esque residential district was very quickly covered by 
the huge, unsightly derricks and tanks which are to 
be seen in the engraving. Every consideration gave 
way to that of securing the valuable oil, and, as a 
consequence, the pretty cottages with their surround- 
ing lawns and 
shrubbery were 
soon incongruous- 
ly i n t e r m i n gled 
with all the un- 
sightly parapher- 
nalia of hundreds 
of modern drive- 
wells. In his hur- 
ry to secure the 
oil the owner of 
a little 50 by 150 
foot lot in some 
cases erected as 
many as five der- 
ricks within that 
area. Naturally 
this haste to grow 
rich defeated its 
purpose, and after 
a year or two the 
wells began to de- 
crease in yield. 
Some of them, it 
is true, began to 
yield again later 
to a limited ex- 
tent, while other 
wells have been 
abandoned alto- 
gether Of course 
the work of recov- 
ering the oil might 
have been done 
more economical- 
ly if the property 
owners of half a 
dozen lots had 
combined to sink 
one well between 
them, instead of 
sinking two or 
three wells to 



each lot, as they have actually done. In some cases, 
after the first exhaustion, the wells were sunk to a 
greater depth, with the result that a further flow was 
encountered. 

Petroleum has been produced in California for many 
years, and the oil fields seem to extend throughout 
the whole length of the State, as indicated by the fre- 
quent oil croppings. It is only in the southern counties, 
however, that there has been any development of the 
industry, and this has been confined mainly to the 
counties of Ventura, Santa Barbara and Los Angeles. 
The discovery of oil in Los Angeles 
has naturally created quite a boom in 
the industry, and prospectors are busy 
in other sections of the State. 

The early Mexican residents of Los 
Angeles were aware of the fact that 
there was petroleum in the formation 
underlying the city, and they used the 
asphaltum residue of the oil which 
they gathered at the outcropping for 
roofing their adobe houses. In those 
early days the commercial value of the 
oil was unknown, and the Mexicans 
made no attempt to utilize it. The 
first boring for oil was made about 
four years ago at a point about one 
mile west of the business center of the 
city, and since then over five hundred 
wells have been sunk within the city 
limits and within an area which ex- 
tends over a mile east and west and 
about 600 feet north and south. Dur- 
ing the past nine months new wells 
have also been sunk with a fair measure of success 
about half a mile beyond the eastern limit of the 
producing field above mentioned. 

The Los Angeles oil differs from that of Pennsyl- 
vania in that it has an asphaltum instead of a kerosene 
base, and is not suitable for illumination. It is thick, 
and black in color, with a low specific gravity, and it 
is said to be the best fuel oil that has ever been dis- 
covered. It is used for the manufacture of lubricants, 
paints, printing ink and various other commercial 
products. The cost of sinking a well varies considera- 
bly, but $1,200 to $1,500 may be taken as the approxi- 
mate cost for a well 800 feet deep. 

As was to be expected in a new industry such as this, 
there has been a considerable fluctuation in the price 
of the oil in Los Angeles. It was first sold for about $2 
per barrel of 42 gallons. The price began to fall rapidly, 
until it reached as low a figure as 35 cents per barrel. 
A Co-operative Oil Exchange was then formed, and 
this, together with the increasing use of the oil in fac- 
tories and by some of the railroads, brought the price 
up to $1 a barrel, delivered at the well. At this figure 
it remained until the spring of this year, when the in- 
creased demand caused the price to rise to $1.50 at the 
well, at which figure it now stands. At this rate it is 
considered to be a cheap fuel in comparison with coal. 



A ton of soft coal is reckoned to be equal as fuel to 
three barrels and a half of oil, which would make the 
equivalent cost of coal in Los Angeles about $5.50 per 
ton, at the factory. At this price it is considered that 
Los Angeles manufacturers should be able to compete 
with those in the East. The daily yield of oil is from 4 
barrels a day in the older wells to 40 barrels a day in 
those which have been recently bored at the western 
edge of the field. At the present price, this represents 
a total output valued at $1,250,000 per year. 

It was natural that the development of these fields 
within the city limits should meet with considerable 
opposition from citizens who object to see the subur- 
ban section of Los Angeles rendered hideous by such 
a forest of grimy derricks as are shown in the accom- 
panying illustration, and the opposition has been par- 
ticularly strong since wells have been driven in the 
direction of the handsome residence section surround- 
ing Westlake Park. 

The city council has very wisely passed an ordinance 
forbidding the boring of wells within 1,600 feet of this 
park, and it is likely that the disfigurement of the city 
will be confined to the strip of land to which reference 
is made above. 
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The Borghese Treasures. 

Ever since the bankruptcy of the. Borghese family in 
1892, art lovers have been afraid that this collection, 
which is one of the most remarkable in the world, 
would be dispersed, but it is now announced that the 
Italian government is to pay 6,000,000 francs, about 
$1,200,000, for the pictures and statues in the iliuseum, 
while the city of Rome will pay about $600,000 for the 
great villa and the park which the museum occupies. 
Now not only will the collection be kept intact, but the 
villa, which is perhaps the finest of the old Roman 
villas built by the popes, will also be preserved. The 
building speculation which ran riot in Rome a few 
years ago has already destroyed too many of the lovely 
palatial villas, and it is a satisfaction to have one of 
them kept from despoilment. The park, which con- 
sists of a large tract of rolling meadow and woodland, 
exhibits in perfection the unsurpassed beauty of Italian 
landscape art. It has little of the formal gardening of 
the Villa Medici, and more nearly resembles a great 
English estate wherein nature is left much to herself. 
But added to this perfectly free and easy treatment 
will be found the beautiful ilex trees and stone pines, 
with here and there an avenue of cypresses. In the 
villa is preserved the great collection which the gov- 
ernment has just bought. The Borghese collection 
was first formed by Marco Antonio Borghese before 
1800. His son, Prince Camillo Borghese, married 
Pauline Bonaparte, the sister of the Emperor Napo- 
leon, and in 1806 sold to his brother-in-law the most 
valuable of his treasures, which now adorn the Louvre. 
Afterward he gathered the new collection which the 
Italian government has just prevented his descendants 
from getting rid of. None of the antique marbles are 

of very great im- 
portance, but in 
modern statuary 
and pictures the 
gallery is exceed- 
ingly rich. In- 
deed, it is gener- 
ally believed to 
be the most valu- 
able private gal- 
lery in the world ; 
it is certainly the 
most valuable pri- 
vate collection of 
Italian masters in 
the world. Per- 
haps the most fa- 
mous of the pic- 
tures is Titian's 
" Sacred and Pro- 
fane Love," and 
Correggio's "Da- 
nae," after its long 
wanderings, here 
finds a home. Ra- 
phael is represent- 
ed by the " En- 
tombment," 
which has a very 
interesting histo- 
ry. There are 
other pictures by 
Sodoma, Fra Bar- 
tolonieo, Andrea 
del Sarto, Fran- 
cesco Francia, and 
many others. The 
decadent masters 
of the High Re- 
naissance are pro- 
bably better re- 
presented here 
than elsewhere. 



"AzK 




mm 



'^/■M-jy-y' 



1 1897 SCIENTIFIC AMERICAN, INC. 



38 



^tmiiiu %mtxum. 



[July 17, 1897. 



Xlie Jax»<iuoNe IVatiou— A Xyi»lcal Product of 
EiLviromiicut. 

Mr. Gardner G. Hubbard, in a lecture in the assem- 
bly hall of the United States National Museum, Wash- 
ington, D. C, recently gave some very interesting 
particulars regarding the Japanese nation. In brief, 
he said of all countries of the earth, none have made 
such wonderful and rapid progress in the form of gov- 
erniiient ai>d in the development of industries and 
oonnnerce and such changes in its conditions of envi- 
ronment as Japan. This country, which, twenty-five 
years ago, was almost unknown, has come forward to 
take its place not only as the foremost of Oriental 
powers, but in the sisterhood of nations. A glance at 
her geographic position, her internal and industrial 
resources, a brief study of her past history and the 
character, manners, and customs of her people, will 
help us to understand her present, and perhaps foretell 
something of her future. Both the old and the recent 
development show Japan to be a typical product of 
environment. 

In the geographic position of Japan and Great 
Britain there is a striking resemblance, both consisting 
of a group of islands with an extensive sea coast in- 
dented by excellent harbors, their insular position pro- 
tecting them from invasion by land and offering every 
opportunity for commercial intercourse. Almost with- 
in sight of each lies a continent densely populated, 
affording a market for productions and manufactures ; 
both are rich in mines, coal and iron ore. The mines 
of Japan are developing her manufactures and her 
commerce, and she must become the first commercial 
power of the Orient. The empire of Japan is composed 
of four large and three thousand small islands, forming 
an arc of a large circle extending from the northeast 
within a few miles of Kamchatka, southwest about two 
thousand miles, and with Formosa, nearly three thou- 
sand miles, from an Arctic climate to one of perpetual 
spring and everlasting summer. A long range of high 
mountains follows the general trend of the islands, cul- 
minating in Fuji-yama. The rapids, streams, and in- 
land seas contribute to make Japan a nation of sailors. 
The oldest existing race in Japan is the Ainos, who 
now occupy the northeastern islands. They originally 
occupied the greater part of Japan, but were gradually 
dispossessed of their land and were driven far north or 
enslaved and so gradually intermingled with the sub- 
sequent immigrants who came from the islands of the 
Pacific, China, Corea, and Mongolia. The southern 
portion of Japan became inhabited by people of the 
Malay and Polynesian type. Into the center came 
the Coreans and Chinese, while into the north came 
men of the Mongolian type. The habitable portions of 
Japan are on or near the shore. This gives easy com- 
munication by water to all parts of Japan, and has led 
to the mingling of its races and the formation of the 
Japanese nation. 

In former times the Mikado, as the earthly represen- 
tative of the Deity, ruled with absolute power, but by 
degrees the Mikado and his court became weak and 
the real power passed from the court and civil rulers to 
the army. The military officers gradually withdrew 
from court to fortified camps and subsequently built 
castles where they lived, surrounded by retainers. 
They embodied in their customs and mode of life most 
of the features of the feudal system of Europe. Japan 
is greatly indebted to this for subsequent development, 
for each castle became a center of civilization and of 
independent growth. 

The merchants of Europe had commercial relations 
witli Japan for seventy-five years between 1550 and 
1635. With the traders came the Jesuits. This con- 
tact with European civilization wrought important 
changes in Japan, though not perceptible to us. Dur- 
ing the last part of the sixteenth century persecution 
began, until the Christians had all either renounced 
their faith or been put to death. This attempt to 
establish commercial relations with Europe, and to 
introduce Christianity, resulted in the sealing of Japan 
against all communication with the outside world for 
two hundred years. Finally a few Japanese became 
desirous of seeing more of the foreigners, and about 
the middle of this century the Mikado, a man of greater 
ability than his predecessors, determined to recover 
the power formerly wrested from his ancestors. It was 
about this time, 1853, that Matthew G. Perry, com- 
mander of the naval expedition of the United States, 
visited Japan and demanded the opening of certain 
ports to American commerce. Next year he returned 
and renewed his demands. England and other Eu- 
ropean powers immediately followed and compelled 
Japan to make treaties with them. The ports were 
opened in 1859 and 1860, but it was only by slow degrees 
that western civilization was brought to Japan and 
the barriers to intercourse and progress removed. The 
Mikado now slowly recovered his old powers, and the 
old Japan jiassed away. A commission of the highest 
nobles was sent to the United States, Germany, Eng- 
land, and France to study their systems of education, 
finance, justice, religion, and the organization of their 
armies and navies. Japanese youths were sent abroad 
for education, and men of high reputation were brought 

from other countries as professors and teaehers. Their 



financial and educational systems were modeled on 
those of the United States, Germany, and England. 
Their judicial system was borrowed from the code of 
half the nations of Europe. Their navy was patterned 
upon the English, their army upon the German system. 
In 1871 the Mikado overthrew the feudal system, and 
freedom was given to the serfs ; in 1873 education was 
made compulsory ; in 1876 Sunday was adopted as an 
official holiday and all acts against Christians were 
repealed, and in 1877 an edict was issued forbidding the 
Samauri to wear the long and short sword, which 
resulted in the passing away of the order. 

In 1889 the Emperor gave a written constitution to 
the people, limiting his own powers and establishing a 
parliament with a representative form of government. 
The reorganization of the government and the com- 
pensation to the nobles resulted in a large debt, which 
has been considerably reduced. The paper money, 
formerly at a heavy discount, is now redeemed at par. 
Taxes, formerly unknown to the people, were imposed 
and increased from time to time by the government, 
but bj' the breaking out of the war with Cliina all 
opposition to the government was changed to patriotic 
feeling, and all classes joined in support of the Emperor. 
Another cause which contributed greatly to the mak- 
ing of Japan into a nation is its good roads, wliich have 
been for a long time better than in most other coun- 
tries. The first railroad was constructed in 1870 ; now 
between two thousand and three thousand miles are 
in operation. These are largely patronized, the travel 
increasing every year ; other roads are in process of 
constru' tion. A few years ago many Japanese substi- 
tuted the European dress for the Oriental, as an evi- 
dence of civilization ; they soon realized that it was 
unsuited for Japanese life and that its adoption would 
lead to the introduction of western domestic customs 
and the abandonment of their ancestral habits. A 
reaction followed and they generally decided to retain 
their own dress. In the army, navy, police, and in 
business houses fashioned on foreign models, the 
European dress has been adopted as most convenient. 
Although required in court circles, some officials who 
are compelled to wear the European dress take it off 
as soon as they return home. One very wealthy noble- 
man occupies a double house — one half his Japanese 
home, the other furnished in the French style, where 
he receives foreign visitors and officers of the court. 
The Japanese houses usually receive light and air, not 
from the street, but from small courts or gardens in 
the rear. The entire side of the house on the garden 
is movable, so that the interior can be thrown open to 
tlie day and sunlight. Houses are usually small and 
low, and are from six to eight feet in height. The par- 
titions are wooden panels three feet wide and sliding in 
grooves in the floor and ceiling and covered with paper. 
Neither paint nor varnish nor finish is used about 
the house. Instead of windows they have screens cov- 
ered with thin white paper, protected on the outside 
by sliding shutters. As the people sit upon the floor, 
they have no need of furniture. For seats they have 
mats all of the same size, and upon these mats the people 
eat, sleep, and die. They are bed, chair, lounge, and 
table combined. The mats at night are covered with 
wadded quilts, which are put away in the day time, 
and on these they sleep. The houses are without fire- 
places, chimney, or smoke, being heated by braziers and 
charcoal. Every house contains one or more vases, 
and often hanging baskets, filled with flowers. These 
typical Japanese houses, though quite unsuited to our 
life, are better fitted for earthquake shake in Japan 
than buildings of wood and stone. Public baths are 
universal ; for a cent or two one may have a hot bath, 
while for the house they have bath tubs made with 
ovens for heating water. That the Japanese are a 
most cleanly race is apparent in their houses and work- 
shops and in the care with which they look after every- 
thing in their charge. 

The Japanese language is a combination of the 
tongue of the ancient inhabitants of the islands, and is, 
therefore, unlike other languages. Literature was 
introduced into Japan from China with the religion of 
Buddha, but the words and pronunciation have been so 
softened to fit the melodious Japanese tongue that the 
Japanese cannot understand the Chinese, nor the 
Chinese the Japanese. As a large proportion of the 
Chinese characters are used, it is not difficult for the 
Chinese and Japanese to communicate by writing. 
The difficulty of learning to write the Japanese lan- 
guage is very great, as, in addition to the Japanese 
alphabet, some fifteen thousand to twenty thousand 
Chinese characters must be memorized, and the eye 
and hand trained to distinguish and delineate them. 
An American started the first newspaper, in 1871, with 
twelve hundred characters, but was compelled to in- 
crease them, and now uses twelve thousand. In the 
printing office each compositor sits at the desk, with the 
letters of the Japanese alphabet within his reach, while 
boys bring the Chinese characters from their numerous 
places for him to set up. The Japanese literature is 
rich in works of fiction, fables, legends, and poetry, 
and as they are generally written in Japanese, they are 
largely read by the common people. 

The mj^thology of Japan aViouuds 'with beautiful, 



romantic, and weird stories, the foundation of much of 
its art and poetry. As the intellectual progress of the 
people, their art and literature, were developed, the 
need of a religion higher and more spiritual than Shin- 
toism — as their old religion was called — was felt. This 
was found in Buddhism, which came from China in 
the sixth century. The influence of this religion was 
not confined to the daily life, but acted upon the liter- 
ature and art. For a time it seemed as if Buddhism 
would supplant Shintoism and become the religion of 
Japan, but instead of that it elevated and spiritualized 
Shintoism, so that it regained much of its hold upon 
the people. 

The art of the Japanese differs from the Aryan or 
Indo-European, for it is not, as with them, the grafting 
of one style upon another, but the accumulated knowl- 
edge of many centuries, unaffected by foreign influ 
ences. Within its confined scope it was in advance of 
the art of other nations when the country was opened 
to foreigners. After the introduction of art, its devel- 
opment was greatly promoted by the influence of the 
feudal system. Pictorial art has never attained any 
great importance, but the decorative and industrial art 
of Japan is original and excites the admiration of the 
world. They know little of either sculpture or music 
in their highest development, and their delineations of 
the human form, though showing skill, are only bizarre 
and grotesque ; but they have the closest and most 
sympathetic appreciation of nature in a most delicate 
and beautiful aspect, and their exquisite representa- 
tions of the varied forms of animal, insect, and plant 
life make their work the wonder and envy of our west- 
ern artists. In porcelain, pottery, and lacquered ware, 
and in metals and bronzes, the Japanese have never 
been surpassed ; but in the increase of the demand the 
individual workman is giving place to men and women 
crowded together in factories, using macliinery, where 
the personality of the workman disappears. 

The Japanese have always been a warlike people, 
and in January, 1893, before the Japan-China war 
broke out, Japan had an army which, though small, 
would not have done discredit to any of the nations of 
Europe in organization, discipline, and equipment. In 
actual fighting strength it had between sixty and 
seventy thousand men, with power to call a much 
larger reserve force into the field. 

The position of Japan, with its inland seas, good 
harbors, early led them to become good sailors. As a 
result of this, the fleets of China either lie at the bot- 
tom of the ocean or fly the flag of Japan, enrolled in its 
navy. The campaign was all as well planned and car- 
ried out by Japan as the campaign of Germany against 
France, in 1870. The war was the contest of civiliza- 
tion against barbarism, of intelligence with ignorance. 
Jajian is not only the foremost nation of tlie East, but 
her civilization compares, in every way, favorably with 
that of Europe. They are the French of the East, and 
Japan as a nation possesses an individuality stronger 
than our own. 

Japan is indeed a typical product of environment. 
A warm climate, where the land and water not only 
contribute food, but induce continued intercourse and 
the welding of different races into one nation. 

From the contact of man with man, from city life, 
not from country, comes the highest civilization. 
In Japan this contact has been maintained for cen- 
turies, and has led to the steady development of her 
people. Volcanoes, earthquakes, mountain torrents, 
and typhoons have affected not only the land but the 
character, religion, and art of its inhabitants, while its 
development has been hastened by the opening of the 
ports, the introduction of western civilization, and the 
demand for her products in every market of the world. 



The Exhibitions of 1896. 

It will be remembered that in 1896 exhibitions were 
very much overdone. It was easy to count a dozen 
exhibitions, some say sixteen, and by reckoning every 
show, this number might, no doubt, have been con- 
siderably exceeded, says the Trade Journals Review. 
On the whole, the exhibitions did not do well. A few 
statistics which a German journal compiles or repro- 
duces forcibly bring out some of the reasons. The great 
traveling public cannot be everywhere : thus a town 
which indulges in the big advertisement of an exhibi- 
tion must to a certain extent rely upon its own citizens 
as safe visitors. The maximum daily attendance was 
130,000 at Berlin, 67,000 at Budapest, 50,000 at Nurem- 
berg, 35,000 at Geneva, 45,000 at Dresden (art and in- 
dustry), 15,000 at Stuttgart, 37,790 at Nijni-Novgorod, 
and 14,540 at Kiel (fisheries). The comparative figures 
are : Vienna (1873) 139,070, Paris (1889) 403,000, Chicago 
71,888 daily visitors. If the attendance of the above 
exhibitions had been made up of the respective citi- 
zens alone, the citizens would have to put in ap- 
pearance a good many times. We give the numbers 
and add the percentage of the population which 
actually passed the gates daily: Berlin, 3'5 times, 38 
per cent; Budapest, 5'6, 3'36 ; Dresden, 4'4, 4'4; Nurem- 
berg, 13-5, 8-76; Novgorod, 6-6, 5-3; Stuttgart, 7-4, 6-03; 
Geneva, 38, 16-4; Kiel, 13-8, 9-4. How these figures 
were ascertained we cannot say. And yet 189? will be 

quite as much ,i,n exhibition year, 
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Science IVotes. 

A bill to legalize the use of weights and measures of 
the metric system is now before the House of Commons. 

Rhinometers are devices to measure the amount of 
air a man breathes through his nose, in order that his 
doctor may compare it to the amount he should talie 
ill tliat way. 

Dr. Charcot's statue, by the sculptor Falguifere, is 
nearly finished, and will soon be erected in the Sal- 
petriere Hospital, where Charcot made his experiments 
on hysteria and hypnotism. 

Newfoundland has issued a series of Cabot postage 
stamps to celebrate the four hundredth anniversary of 
his discovery. One of the designs used are portraits of 
Cabot and Henry VII and scenes of Newfoundland 
life. 

Konakry, on the west coast of Africa, has been 
reached by a French expedition in three weeks from 
the Niger, for the second time. This establishes the ad- 
vantage of the route by way of Fula-Djalon, and sur- 
veys for the road are being hastened. 

A dispatch from Danes Island, dated June 28, an- 
nounces that the filling of Prof. Andree's balloon was 
completed on June 23, and everything was ready to 
start in his attempt to cross the Arctic regions on 
July 1. The winds have been hitherto chiefly northerly. 

Neapolitans have a bad reputation for ill treatment 
of animals, and the Naples S. P. C. A. seems to have 
plenty to do. During last year its agents stopped 
44,321 carts for carrying too heavy loads, and in nearly 
one-half the cases had the load reduced ; they confis- 
cated 41,011 sticks used for beating animals and 887 
spikes used on curb chains ; 2,282 convictions for cruelty 
were obtained. 

In connection with the " Diamond Jubilee," Mr. 
William Crookes and Dr. Gowers received knighthoods. 
The Order of the Bath was conferred on Mr. Wolfe 
Barry, President of the Institution of Civil Engineers, 
Dr. Frankland, Dr. Huggins, Mr. Norman Lockyer, Dr. 
Thorne Thorne and Admiral Wharton. Minor honors 
were conferred on anumber of scientific men of the king-- 
dom. The selection of Mr. Crookes for knighthood was 
very appropriate. 

Mr. Frank M. Chapman, of the Museum of Natural 
History, compiled a list of the birds which he saw on 
the hats of women recently in New York City, during 
two afternoons. Forty species were represented. In 
all he saw 173 wild birds, or parts of them, on hats. Of 
these birds, at least thirty-two varieties are protected 
by law during all or a Tuajor portion of the year. A 
Boston court has just decided that it is unlawful to 
wear feathers of a bird that is protected by law, and a 
similar law exists in New York State. 

In a recent number of the Gardeners' Chronicle, Mr. 
G. J. Burch contributes an interesting article, accom- 
panied with figures, upon the use of the X rays for 
photographing flower and fruit buds. Mr. Burch and 
his assistants began by exposing plates of glass of dif- 
ferent colors to the action of the rays. The violet glass 
showed itself much more opaque than that of other 
colons. It contained alumina and cobalt in addition to 
the ordinary elements. An experiment was afterward 
made with a violet-colored hyacinth, and, as had been 
anticipated, the flower gave different results from those 
given by the glass. It was much more transparent. 
The sensitized plate, after development, showed that 
the contour of the petals, the veins, and the internal 
form of the ovary were well represented. For taking 
such radiographs Mr. Burch advises the use of tubes 
that give very little light, and that, for example, would 
scarcel}' give the contour of the hard parts of the hand. 
The aeriferous tissues are very transparent to the 
X rays. The more water the tissues contain, the more 
opaque they are. Dry fruits and flower buds give ex- 
cellent radiographs. The seeds are very distinctly seen, 
as are also the different parts of the flower. 

In north latitude 70° 40' 11"8", where the most north- 
erly town in the world, namely, Hammerfest, is 
situated, there is a monument which was visited by 
most of those who went to Norway to obtain a view of 
the total solar eclipse. This monument consists of a 
fine granite pedestal and pillar supporting a large ter- 
restrial globe made of copper, and was placed there to 
coiiiineiuorate the completion of a grand piece of sur- 
veying work. The primary object of this survey was, 
as Mr. Fowler writes in an interesting article in Knowl- 
edge (June), the measurement of the earth, and to 
j)rovide a permanent mark in order that the measure- 
ments may be repeated at any future time if consid- 
ered desirable. Without entering into the details of a 
trigonometrical survey, and how a triangulation is ac- 
complished, we will limit ourselves to the inscription, 
written in Latin and Norwegian, on the pillar, refer- 
ring the reader to the article in question for details : 
" Tlie northern termination of the arc of meridian of 
2.')" 20' from the Arctic Ocean to the river Danube, 
tlirough Norway, Sweden and Russia, which, accord- 
ing to the orders of His Majesty King Oscar I, and the 
Emperors Alexander I and Nicholas I, and by uninter 
rupted labors from 1816 to 1852, was measured by the 
geometers of the three nations." 



THE DENUDATION AND RECOVERY OF FARM 
LANDS. 

One of the most useful of the Farmers' Bulletins 
issued under the administration of the present Secre- 
tary of the United States Department of Agriculture 
is that entitled " Washed Soils : How to Prevent and 
Reclaim Them." We reproduce in this impression 
three illustrations which accompany the paper, show- 
ing the effects of erosion and how to remedy them. 
The denudation or washing of lands in the higher levels 
of the earth's surface has been one of the most impor- 
tant factors in the geological changes which have so 
modified the surface of the earth. As a rule, this de- 
nudation is exceedingly slow, and the general level of 
large tracts of country is not lowered more than an 
inch or two in a hundred years ; but when it is exces- 
sive, and more rapid than the natural decay of the sub- 
soil material which is exposed, it may work serious in- 
jury to agricultural lands. 

The excessive erosion or washing of lands may be 
prevented, the fields already cut up with gullies and 
watercourses may be recovered, and steep slopes may 
be held and prevented from washing by chemical 
means; by cultivation and under-drainage ; by refor- 
estation ; and by grass and similar vegetation. 

I. — CHEMICAL RELATIONS OF THE SOIL TO SURFACE 
WASHING. 

Surface erosion can be largely prevented by such a 
system of cultivation and cropping as will introduce as 
large a quantity of organic matter into the soil as pos- 
sible. A very old method of recovering washed and 
gullied lands is to place straw in the furrows while 
plowing, the straw not only acting mechanically to 
hold the soil in place and prevent surface erosion, but 
also in a very efficient way to increase the quantity of 
humus, thus making the soil hold large quantities of 
water which otherwise would have passed off over the 
surface. 

As soon as a sufficient supply of humus has been ac- 
cumulated and the lands are brought up to an ade- 
quate condition of fertility, clover or grass should be 
seeded, if the land is at all suited to these crops, or rye, 
oats, or field pease should be sown to help hold the 
surface. 

A soil containing a fair supply of lime is much less 
liable to wash than one similarly situated and exposed 
which is deficient in lime. Clays which are heavily 
impregnated with lime salts are in a flocculated state, 
the fine grains of clay being held together and in con- 
tact with the larger grains of sand. This flocculated 
mass quickly settles and is originally not so easily dis- 
turbed and carried off by moving water. A stiff clay 
soil is practically impervious to the penetration of sur- 
face water when it is delivered in such torrents as we 
are liable to have in our summer storms. A well limed 
soil, on the contrary, although it may contain as much 
clay but in which the particles are flocculated or drawn 
together, is much more pervious to water, and the 
amount of water which the soil will carry down through 
under-drainage is increased, and the excess which has 
to flow off over the surface is diminished. 

II. — WASHING OF LANDS MAY BE PREVENTED BY 
METHODS OP CULTIVATION AND UNDER-DRAINAGE. 

A field in a condition of fine tilth and plowed to a 
depth of 10 inches will hold 2 inches of rainfall and ab- 
sorb it very readily, and a soil in such a condition will 
suffer no surface washing from any ordinary rainfall. 
This will not only' save the surface from being washed 
and gullied, but it will also increase the store of moist- 
ure held by the soil, which is of very great value in the 
time of drought. 

It is important also for this, as for other reasons, 
that the soil be covered with vegetation as much as 
possible throughout the year, as the roots and organic 
matter serve to bind the grains of the soil together. 

Another very effective method, when properly car- 
ried out, to prevent the washing of lands is to under- 
drain the soil with tile or other drains. These drains 
carry off quite rapidly an excess of moisture, so that 
much more of the rainfall is absorbed by the soil and 
carried off through the drains and less washes over the 
surface of the land. 

In cases where these methods may not be sufficient it 
will be necessary to provide for a more uniform distri- 
bution of the flow over the surface, and to prevent any 
accumulation of water which would have the effect of 
a torrential stream. This it secured in a great measure 
in cultivating the soil by laying off the rows according 
to the contour of the surface, so that each row will have 
a very slight incline of not more than from 1 to 6 inches 
in 100 feet, in which the flow of water would be so slow 
that there would be little or no erosion. 

To prevent an accumulation of water from breaking 
down the rows larger and more substantial ditches may 
be provided, following very nearly the contour of the 
field, so that there shall be a fall of from 1 to 6 inches 
in 100 feet. The distance apart of the ditches will de- 
pend upon the slope of the field ; with a very steep 
slope they should be close together, often not over 6 to 
10 feet apart ; with a gentle slope they should be at in- 
tervals of 15 or 20 feet, or even farther apart, depending 
upon the texture of the soil and the contour of the 
surface. 



These sidehill ditches are very easily constructed, be- 
ing made almost entirely with the plow. It is well to 
get the bank forming the lower side of the ditch sodded 
with grass to help hold it and to lessen the danger of 
its giving way during a heavy rainfall. Unless these 
ditches are thoroughly constructed they are worse than 
useless; for if they break they concentrate a volume of 
water upon one point in the field which would other 
wise have been distributed over the surface, and this 
often forms a torrent which does great damage. They 
should always be run with a level, of which there are 
several forms on the market suitable for this work. 

A more efficient, but at the same time much more 
expensive, method of preventing the washing of lands 
where there is a considerable slope is to terrace the 
fields so that there shall be level steps upon which the 
water can rest for awhile and be absorbed. 

III. — RECOVERING GULLIED HILLSIDES BY 
REFORESTATION. 

Forest ground is not subject to this erosive action of 
the rainfall, because in a forest a large part of the 
rainfall never reaches the soil, as 20 or 30 per cent is 
intercepted by the foliage and evaporated before it 
reaches the ground. The rainfall which reaches the 
surface is rapidly absorbed, as the soil is kept granular 
and loose and much more of the water is carried off 
by under-drainage rather than by surface drainage. 

Just as deforestation of hillsides and hilltops is the 
first cause for inducing erosive action, so i^ reforesta- 
tion the most effective means in curing the evil. This 
has been demonstrated in France, where the govern- 
ment and the farmers together have spent, during 
the last thirty years, over $40,000,000 and expect to 
expend three or four times that amount to reforest 
1,000,000 acres of denuded mountainsides, the soil and 
debris from which has been carried by the torrents of 
water into the plain, covering over 8,000,000 acres of 
fertile ground and making it useless for agriculture. 
Sodding for pasture has been found mostly less effect- 
ive and on the steeper slopes entirely ineffective. 

Wherever the ground in the hill country is not fit 
for agricultural use it should be set and kept in forest, 
not only to make it produce a timber croi), but also to 
prevent the erosion which finally becomes dangerous 
to the lower valley lands. The forest should occupy 
all hilltops which, as a rule, have too thin a soil to 
allow profitable agricultural use ; it should be kept 
growing on the steeper slopes where the Water ac- 
quires the greatest momentum and the loosening of 
the soil by the plow furnishes a most favorable con- 
dition for erosive action ; it should be placed on all 
rocky, uneven, agriculturally useless spots, because it 
will produce useful material even on such unfavorable 
situations, and, finally, forest belts should be main- 
tained on long slopes alternately with fields and pas- 
tures, running along the brow of the slope of widths 
and at distances proportionate to the character of the 
land and the angle of the slope — on the steeper slopes 
closer together, on the gentler slopes further apart. In 
the deeply gullied hill lands, where plowing is imprac- 
ticable, it is necessary to break the force of the water 
by constructing brush dams across the gullies, as shown 
in the second illustration, and roughly fill in the latter 
with stone, gravel, earth, etc., in front and rear if they 
are shallow, and at least in the rear if they are deeper. 
Where the ravines are especially deep and wide it may 
become necessary to supplement and strengthen the 
rough dam with a loose rubble embankment or a dry 
wall of stone. A simple and efficient method has 
been practiced in France, which consists in filling up 
the ravine with brush placed lengthwise and keeping 
this down by poles laid across and fastened in the sides 
of the ravine. The waters are thus allowed to drain 
off, while the soil carried by them is retained in and 
over the brush, and in a short time the gulley will fill 
up of its own accord. Then alders and willows are 
planted along the edge and soon finish the work of 
securing the ravine against washing. The means for 
thus breaking the force of the water in the gullies and 
changing it from a rushing torrent into a series of 
gentle falls, and in part from surface drainage into 
subterranean drainage,' and of filling up the gullies 
themselves will have to be devised in every special 
case as circumstances permit and the ingenuity of the 
operator suggests. The brush dam is preferably made 
of willow, poplar, alder, or other readily sprouting 
material, which becomes alive and, by striking root, 
adds to the firmness of the dam. 

PLANTING. 

To cover the soil as quickly as possible with a dense 
and permanent arborescent cover is the object to be 
attained. Where the soil has not been so far eroded 
that plowing could be done, it might be best for the 
first season to sow oats, field pease, or other crops that 
will readily grow and make a cover. The cheapest ami 
most readily germinating tree seed should be loolieil 
for and the quantity used per acre should be lavish, to 
secure a dense stand from the first. The most readily 
available kinds are the silver or red maple, box elder, 
elms, ash, and black locust ; and since for various rea- 
sons variety or mixed woods are preferable, it is advi- 
sable to use as many kinds as can be readily obtained. 

Where the ground is too much cut up and too uneven 
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to permit of plowing, recourse must be had to sowing 
of seed in plats, or planting of seedlings or cuttings by 
hand. This is naturally much more expensive, and 
therefore should be done with greater care and fore- 
sight. Plats may be made by loosening the soil with a 
hoe or spade, and sowing the seed into these seed beds, 
covering the seed only slightly. The plats should be 
three to four feet apart to make sufficiently rapid cover. 
The cheapest and most readily growing material for 



following the contours. To get a full cover as soon as 
possible, the plants should be set not farther apart than 
three to four feet and even less, making from 5,000 to 
7,000 per acre. If this is found too expensive, or for 
some reason impracticable to be done at once, the work 
may be reduced and divided into several seasons ; the 
rows then may be made farther apart, say from six to 
sixteen feet, according to the slope, and the plants in the 
row two feet, when the number will be one-half, or less. 



washing lands, or lands liable to be eroded, it should 
be stated that such growths are calculated to break 
the force of the rainfall and prevent its packing the 
soil; to render the ground more porous through the 
root penetration into the subsoil ; to make the soil 
more absorbent and more retentive of moisture through 
the addition of humus to the soil from the decay of the 
plants ; to retard the rate with which the surface wa- 
ters flow off ; and lastly, to bind the particles of soil 




Fig. l.-HOW THE FARM IS LOST. 

Cutting off the timber allows surface water to rush rapidly over the ground, washing away soil and cutting surface into gullies. 




Fig. 2.-H0W THE FARM IS REGAINED. 

Replant the forest and woodlands ; check rush of water by brush dams ; control drainage by terracing, contour plowing, and 

ditching ; restore organic matter by manuring and cultivation. 




Fig. 3.-H0W THE FARM IS RETAINED. 

Cut out the timber judiciously ; preserve fringe of wood on banks of streams ; divide farm into pasture and woodland ; repair at 

once any damage by water. 



the general cover is furnished by the willows and pop- 
lars, to which may be added the box elder, the black 
locust, and the catalpa, while other more valuable 
kinds may be introduced, when the first cover has been 
established, by the planting of two or three year old 
plants in single specimens. 

The first and principal object being to break the 
force of the surface waters, the arrangement in setting 
out the plants should be as nearly as possible in hori- 
zontal and parallel rows along the brow of the hill. 



IV.— GRASSES AND SIMILAR VEGETATION PREVENT 
EROSION AND WASHING OF AGRICULTURAL LANDS. 

On gentle slopes a good turf of perennial pasture 
grasses, especially those with creeping rootstocks, pre- 
vents corrosion, or washing of lands, and short, steep 
embankments may also be protected with this same 
covering. On longer and steeper slopes, however, this 
method is not so effective as that of reforestation. 

In enumerating the effects to be obtained by the 
growth of grasses and other herbaceous vegetation on 



together, which is especially effective in the case of 
light, sandy lands and of newly formed embankments, 
whether of sand or clay. 



The odor of sweet peas, according to a contributor 
to the Medical Record, is so offensive to flies that it 
will drive them out of the sick room, though it is not 
usually in the slightest degree disagreeable to the 
patient. 
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THIRD AVENUE BEAWBBIDGE ACROSS THE HABLEM 
BIVEB, NEW YOBK CITY. 

The massive drawbridge which forms the subject of 
the accompanying engraving is the sixth structure 
of the kind that has been built in recent years across 
the Harlem River. Of these, the largest and most nota- 
ble, which is owned by the New York Central and Hud- 
son River Railroad Com- 
pany, is 400 feet long and 
has the distinction of being 
the only large four-track 
drawbridge in existence. 
The Third Avenue draw- 
bridge is 100 feet shorter ; 
but its breadth is 86 feet, 
as against about 60 feet 
for the railroad bridge, and 
its total weight is about the 
same, namely, 2,500 tons. 

Apart from its unusual 
proportions, the new struc- 
ture is remarkable as show- 
ing the increasing ten- 
dency among American 
bridge engineers to adopt 
the riveted system of 
bridge construction in 
preference to the pin-con- 
nected for certain classes 
of work. The plate girder 
river spans at each end of 
the draw are also in line 
with the latest practice, 
which uses pin-connected 
construction only for the 
longer fixed spans of 250 
feet and upward and riv- 
eted truss or plate girder 
work for shorter spans. 

The drawspan consists 
of four lattice trusses which 
are spaced 21 feet center to 
center, and thus afford 
three separate ways, of 

which the outer two are roadways for vehicular traffic, 
and the center one carries a double track electric 
railway. Two footwalks, 9 feet wide, are carried on the 
outside of each of the trusses on cantilever brackets. 
The total width of the bridge over the outside railings 
of the sidewalks is 86 feet. 

The top and bottom chords of all the trusses are of 
box section, the side plates being 20 inches deep and 
from }{ inch to 1 inch in thickness. The top chords 
are latticed, except on the curved ends and center, where 
they are closed by cover plates ; the bottom chords have 
cover plates on the top and are latticed on the bottom. 
The wind bracing of the top chord system consists of 
small lattice girders 20 inches deep, and the bridge is 
further stiffened by lattice 
bracing between the web 
members. 

The trusses are 38 feet 
deep at the center and 20 
feet deep at the ends, and 
the engineer has intro- 
duced a novel and very 
pleasing feature by giving 
a curved outline to the top 
chord. It is possible, how- 
ever, that the straight 
lines and angles which 
characterize the top chord 
of the familiar style of 
truss, such, for instance, 
as are seen in the distant 
bridge in the engraving, 
will be more satisfactory 
to some critics, who will 
urge that curved members 
are not theoretically ad- 
apted to meet the strains 
to which a truss bridge is 
subjected. The web mem- 
bers of the trusses are built 
up of 3% by 6 inch and 3^ 
by 7 inch angle irons, 
whose thickness varies 
from ^ inch to % inch. 

The floor of the bridge is 
carried upon 15 inch plate 
girders, which are spaced 4 
feet 2 inches apart and are 
riveted directly to the 
bottom chords. Above the 
floor beams is laid a com- 
plete steel buckle-plate or 

trough floor, which is covered with concrete and 
asphalted. 

The pivot pier rests upon an octagonal caisson built 
of yellow pine timbers, which was sunk by the pneu- 
matic process to a solid foundation 50 feet below mean 
high water. The caisson is 78 feet in diameter and 
hollow, the center chamber being 30 feet in diameter. 



After it had been sunk to the required depth, it was 
filled with concrete to its full height. The masonry 
pier above the caisson is annular in shape, and tapers 
from 74 feet diameter at the base, where the wall is 19 
feet thick, to 68 feet at the top, where the thickness of 
the wall is 11 feet. The wall is built with a concrete 
hearting and is faced with rock-faced ashlar masonry. 




VIEW LOOKING THROUGH ONE OF THE ROADWAYS. 



The total weight of the drawbridge is 2,500 tons, and 
it is carried by a massive plate steel drum, 60 feet in 
diameter, which turns upon a ring of eighty cast steel 
rollers, with 13 inches face and 34 inches diameter. 
The engines for turning the bridge are located in an 
engine house which is placed between the trusses and 
above the roadway at the center of the span. They 
consist of two 10 inch by 7 inch double cylinder in- 
clined center crank oscillating engines, each separately 
coupled direct to a differential gear machine having a 
proportion of nineteen to one. The gear machines are 
fitted with fine hammered steel fulcrum pins, bronze 
rollers and bronze bushings, and operate directly by 
one set of spur gears, through a suitable size friction 




ENGINE ROOM OF DRAWSPAN. 

clutch on the horizontal turning shaft, which, at a 
speed of from zero to an average of eight to nine revolu- 
tions per minute, has sufficient grip to transmit the 
power of the engine. The outer ends of the horizon- 
tal shafting connect with the vertical turning shafting 
through powerful bevel gears. The two engines, with 
their differential gear machines, friction clutches and 



mechanism, are in duplicate design throughout, and 
are arranged so that each engine can run its own side 
independent of that of the other ; both, however, 
being controlled in their movements of starting and 
stopping by one reverse valve and starting mechanism. 
The engines are arranged so that they can be readily 
coupled together, and when the whole duty of turn- 
ing is to be done by one 
engine it is done through 
a set of compound gears 
which give the vertical 
shaft about one-half the 
speed given by the two 
engines. Under the same 
roof are housed two sixty 
horse power return tube 
boilers, which carry a 
working pressure of 100 
pounds to the square 
inch. They are incased in 
asbestos, with an outer 
covering of Russia iron. 
In addition to furnishing 
steam for the main engines, 
these boilers run an en- 
gine and dynamo for the 
electric lighting of the 
bridge. 

Hydraulic rams are pro- 
vided at each end of the 
span for raising the ends 
when the bridge is closed, 
and there are the custom- 
ary devices for locking the 
draw and lifting the aprons 
and rail connections. All 
these operations are con- 
trolled by one man in the 
engine room, and may be 
simultaneously carried out 
In twelve seconds. It takes 
about two minutes to close 
the traffic gates, release the 
ends and swing the bridge 
to the full open position. Considering the great weight 
of the draw, this is remarkably rapid operation, and it 
is rendered necessary by the fact that between 5,000 and 
6,000 vehicles will cross the bridge in the day and that 
the draw will have to be opened over sixty times daily 
for the passage of vessels. The machinery will act as 
follows : On the signal being given from the bridge, 
the gatemen will shut the gates of approach, and after 
travel is off the bridge, the others. Meantime the en- 
gineer withdraws the locking bolt and raises the sup- 
ports and the hydraulic rams. The machinery at the 
same time raises the aprons which cover the gap left 
for expansion and contraction, and the electric car 
rails. When all is clear the draw is opened. Its speed 

is about three feet per sec" 

ond. 

The river piers are built 
of granite masonry and 
vary in thickness from ten 
feet to six feet nine inches. 
At each end of the draw- 
span is a fixed plate girder 
deckspan 115 feet in 
length. It is made 
up of nine girders which 
are nine feet deep, and 
are spaced ten feet six 
inches, center to center. 
The top flanges carry a 
steel flooring of trough sec- 
tion, the troughs running 
transversely to the girders. 
This is filled with concrete 
and covered with sand, 
and above this is laid 
granite blocks on the road- 
ways and stone flagging 
on the sidewalks. 

The bridge was designed 
by Mr. Thomas Curtis 
Clarke, past President of 
the American Society of 
Civil Engineers, and was 
built by the P h oe n i x 
Bridge Company. The es- 
timated cost of the finish- 
ed structure is about 
$1,500,000, of which over 
half is absorbed by the 
cost of the approaches. 
The latter have been ren- 
dered necessary by the 
raising of the height of the bridge from six or seven 
feet to its present level of twenty-four feet above high 
water. 

We are informed by Mr. Clarke that the present 
temporary bridge at the Third Avenue crossing of the 
Harlem River averages a traffic of five thousand vehi- 
cles daily. This is interrupted by the opening of the 
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draw above sixty times in twenty-four hours, and at 
each opening, of course, the traffic is bloclied. The 
traffic is not as , great as this on any of the Chicago 
moving bridges, and the vehicles ci-ossing Brooklyn 
Bridge do not exceed 4,000 daily. 

Excepting the Tower Bridge, of London, which ave- 
rages 6,000 vehicles in twenty-four hours, interrupted 
by twenty openings, aggregating two and one-half 
hours' delay, no drawbridge has as great atraffic as the 
present temporary structure. 

m 1 ■ I > • 

A Sclentlflc View of Qliosts. 

BT W, E. ORD, IN THE HUMANITARIAN. 

The question whether spiritual beings ever become 
manifest to mankind must always be regarded as one 
of the deepest interest. Few people, perhaps, will 
readily admit an honest belief in ghosts, but there is, 
naturally, a disposition to consider eagerly all evidence 
bearing on their manifestation, and indeed it is pro- 
bable that under the influence of the midnight hour, 
with the surroundings supposed to be favorable, all 
persons find little difficulty in appreciating the possi- 
bility of supernatural occurrences. We therefore 
find an ever recurring period of discussion of the sub- 
ject, while an earnest endeavor is now being made 
to sift the large mass of evidence which is continually 
forthcoming, in order that any foundation of truth 
which exists may be discovered. 

Secondhand evidence, however — usually the only 
evidence obtainable — has been brought into deserved 
contempt in this connection, and notwith- 
standing the most diligent and patient in- 
quiry, it can scarcely be said to have settled 
any part of the question to the satisfaction 
of those whose opinion would be authori- 
tative. To the love of a good story, savor- 
ing of the marvelous, to fear and illusion, 
to sell-deception, exaggeration, and untruth, 
may be ascribed nine-tenths of the numer- 
ous accounts of supernatural occurrences 
which continually find a ready acceptance, 
while the failure to obtain trustworthy evi- 
dence by those who undertake an honest 
and scientific investigation would almost 
cause us to despair of human testimony alto- 
gether when it approaches this subject. 

There is, however, another method of test- 
ing the validity of the belief in supernatu- 
ral manifestations which it is surprising is 
not more often resorted to. We live in an 
age which has seen and is now seeing a 
progress in science unparalleled in human 
history. Every branch of knowledge has 
been opened and has had new light thrown 
upon it, and, as the result, we find that 
many of our older beliefs have had to give 
way altogetlier to newer and more rational 
views, while others have been greatly devel- 
oped on a surer foundation. The belief in 
ghosts, originating in times of superstition, 
and involving certain assumptions with re- 
gard to nature and the human senses, can 
also be examined in the light of our later 
knowledge, and it may have to stand or fall 
by the result. 

Instead, therefore, of considering the char- 
acter of witnesses, the confirmation of cir- 
cumstantial evidence, and the like, let us 
examine what the statement that a ghost 
has been seen or manifested can really mean 
in view of the scientific knowledge of the 
present day. Let us rather analyze the process of 
such a manifestation, and the ghostly nature, than 
question the veracity of the percipient or his 
sanity. 

Modern science will first prove to us that ghosts — 
other than phantoms and hallucinations of the mind — 
can only become manifest to human beings by appear- 
ing in some material form. It is certain that nothing 
can be actually seen or heard except through the 
medium of the senses, and it would seem to be es- 
tablished that the senses can only respond to outside, 
or objective, influences in the form of energy acting 
through matter. Ghosts or spirits, therefore, if they 
appear to human beings, must for this purpose assume 
some material form. In order to be seen they must, 
when analyzed, exist in that form of matter and energy 
which acts upon the retina of the eye, and in order to 
be heard they must produce those vibrations of matter 
which cause the phenomena of sound. 

On the other hand, the experiences of those who 
have seen ghosts would indicate that their material 
form is by no means substantial. They appear within 
closed doors without sound or warning, and vanish 
like the morning mists. Sometimes they affect one of 
the senses only ; at others they are seen, heard, and 
felt, like ordinary human beings. Yet, in whatever 
way the}' are manifested, they must still appear in 
some material form, and it might be concluded that 
spiritual beings are able at certain tiines to give life, 
as it were, to some form of matter. When the ghost 
or spirit has accomplished its manifestation, it departs 
to its spiritual home, and the matter which it had 



touched into life and energy remains as before, unno- 
ticeable by the ordinary human senses. 

Another explanation of such appearances may, how- 
ever, be suggested. The spiritual manifestation may 
not depend upon the will of the spirit, upon its power 
to materialize itself, but rather upon the state of the 
percipient's mind, and the abnormal development of 
his senses at the particular time. Spirit and matter 
are usually opposite terms, but we may nevertheless 
conceive the so-called spiritual world as in reality a 
material one analogous to our own. Recent science has 
shown that there is probably a world of energy and 
matter hidden from our ordinary senses, of which we 
can only conjecture from the suggestions obtained when 
the photographic plate records more than the human 
eye is ever capable of seeing, or the magnetic needle 
responds to an influence quite unfelt by our dull senses. 
Now it may be that it is in such a hidden world that 
ghosts have their existence — spirits finding a dwelling 
place in forms as much material as those of ordinary 
human beings, but of an essentially different, and per- 
haps more ethereal, character. Into their hidden world 
of peculiar and unknown energy mankind cannot usu- 
ally enter, but at critical times in a man's life, cor- 
responding to the fitful and occasional appearances of 
ghosts, his senses may be abnormally developed, so that 
— as with the photographic camera — he sees more than 
his eye is ordinarily capable of seing, and may become 
conscious by sight, or hearing, or touch, of that hidden 
world in which ghosts live, and move, and liave their 




transference, be transmitted to those minds attuned, 
as it were, to receive them. Similarly, perhaps, in 
the case of death wraiths, the dying person, thinking 
of the friend, and yearning intensely to communicate 
some last message, may be supposed to exert his in- 
fluence in a degree for which ordinary circumstances 
find no occasion, and may be able, at such a time, to 
produce in the nind of the friend at a distance a vivid 
sense of his p esence. It is certain, however, that if 
this is so, science must make great progress before it 
can be understood how such communication takes 
place. 

These explanations of ghostly phenomena are offered 
merely as suggestions, which might bring the occur- 
rences into conformity with the ascertained laws of 
science. It is perhaps doubtful whether the ghostly 
visitors, who are usually shy with those desirous of 
becoming well acquainted with them, will not vanish 
altogether under the critical eye of science, and the 
belief in them, born perhaps of the unreasoning state 
of mind, may not bear any wholesome theory of their 
existence. There is, however, too strong and sincere 
a conviction in favor of such a belief for it to be 
dismissed offhand. In view of the weighty and pre- 
valent opinion which can be cited in favor of the 
supernatural manifestations, serious inquiry is greatly 
to be desired, and some theory of the actual occur- 
rences becomes essential. An endeavor to explain the 
phenomena scientifically may help to decide the 
validity of the belief in their existence, or else prevent 
that unhealthy state of mind which is too 
often its sole origin. 



ONE OF THE OUTSIDE FOOTWALKS. 

being. This view would explain much that, on any 
other ground, is antagonistic to belief in ghosts of any 
kind. Such diliiculties as the perception of the appari 
tion by only one person, or the appearance when the 
percipient is in an unusual state of mind or 
health, would be removed, and it must be admitted 
that the uncertain and fitful character of the visita- 
tions, and the failure to occur under any test conditions, 
would be quite in keeping with such an hypothesis. 
It must not be forgotten, however, that an abnormal 
state of mind might be the cause of the apparent mani- 
festations. 

In the much talked of appearances known as death 
wraiths there would also appear to be an abnormal 
development of some of the faculties. The apparition 
of a person who is dying in a distant land is seen by a 
very sympathetic friend, who is thereby impressed 
with a sense of his friend's danger or loss. In such 
cases there must be an influence which sets distance 
at defiance, and which acts in a manner for which the 
phenomena of electricity afford the only analogy. 
Between minds in deepest mutual sympathy there is 
much that would suggest an influence different from 
that which the ordinary senses are capable of convey- 
ing, but in the appearances of death wraiths the in- 
fluence by material agency becomes incredible. It 
may easily be imagined that the electrical and other 
changes which are continually taking place in the 
brain, acting upon the surrounding medium, have an 
influence upon the minds of those with whom we are 
intimately associated, and ideas — which all have their 
physical counterpart in the brain— may, as in thought 



Venomous Fislies. 

In many seas, especially those of the trop- 
ics, are found fish provided with a poison 
apparatus, which consists usually of a spine 
or spines more or less erectile in character, 
and connected with a poison gland. Prof. 
James D. Brunton gives an interesting ac- 
count of two of these fishes, the Trachinis 
draco and ScorpsenascrophasaysAppleton's 
Popular Science Monthly. They are only 
poisonous as a serpent is poisonous — i. e., by 
wounding ; their flesh is good and whole- 
some. Although the fish differ widely in 
appearance, yet the poison produces the 
same effect. The Trachinis draco is a hand- 
some fish, not unlike a trout in general ap 
pearance. Upon each of its gill covers is 
situated the spine, connected with its poison 
gland through a duct formed by the com- 
bination of a groove in the spine and a very 
thin membrane, which covers the latter al- 
most to its point. When the spine enters 
a resisting body, the membrane is pushed 
back, allowing the poisonous secretion free 
access to the wound. The gland is small, 
with nucleated colorless cells secreting a 
transparent fluid. The Scorpsena, on the 
other hand, is an unattractive looking fish, 
squat of body and having a large misshapen 
head. It may attain a large size, and is 
called by the French fishermen "le dia- 
ble." The special organ in this fish is con- 
nected with the first three rays of the dorsal 
fin, the duct being formed as in Trachinis. 
There is also a spine on each gill cover con- 
nected with a poison gland. The effect of a 
wound from either of these fishes is quite 
a serious matter. At the moment of 
puncture only the sharp prick is felt. In a few 
minutes, however, the parts commence to burn 
and itch, and then become acutely painful. These 
pains increase in violence and extent. Then a feel- 
ing of suffocation is felt, and pain over the heart. 
From this time commence those cries of anguish which 
can always be recognized as caused by the acutest 
torture and fear. The cries are continuous, and beads 
of sweat stand on the brow. Flashes of light pass 
before the eyes, and the pulse is found to beat inter- 
mittently. Finally, delirium and convulsions super- 
vene, which may pass on to collapse and death, or 
may, after lasting for many hours, gradually subside, 
leaving a malaise which is very difficult to get rid of. 
The point of puncture soon shows the results of intense 
irritation, and may eventually become gangrenous and 
necessitate amputation. The treatment is practically 
the same as that for a snake bite. The poison ap- 
proaches that of the serpent in character, being 
alkaloidal, very quickly decomposed, and intensely 
rapid in action. It is secreted in large quantities at 
the spawning season, and is most active in the male 
fish. On coasts where these fish abound it frequently 
happens that bathers are poisoned by stepping on one 
of them, the Trachinii being especially fond of con- 
cealing themselves just under the sand in shallow 
water. It would be of interest to know whether Dr. 
Calmette's snake bite antitoxin is also efficient against 
the venom of these fishes. 



An electric omnibus, which goes four miles in half an 
hour, is now running in the London streets. 
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A Visit to tlie Buried Churches In Cornwall.* 

A ramble of about two miles over the sandhills from 
Perranporth brings us to the site of the far-famed 
buried churches of Cornwall. They are not at all 
easy to find, and the first time I went alone in search 
of them, I lost my way completely. So the second 
time, resolved not to be beaten, we secured the help of 
the gallant " Capt. Tom," one of the oldest inhabitants 
of the district, formerly the manager of a mining 
company, a great traveler, and a very well informed, ex- 
cellent man. Under his guidance and in his most en- 
joyable company, we were without much diflBculty per- 
sonally conducted to the veritable ruins. A rather 
toilsome climb was soon rewarded by a glorious view 
of the Atlantic and of the country spreading far and 
wide, and ere long we came upon the object of our 
search — a little stone building, so sunk in the sand as 
to easily escape notice. It is simplicity itself ; and yet 
to all English Christians, especially to churchmen, it is 
fraught with the deepest interest, as being all that re- 
mains of a real British church built either in the fifth 
century, by Piranus, or in the sixth, over his grave, in 
memory of one of the earliest preachers of the Gospel in 
Cornwall. He is said to have been one of twelve bish- 
ops consecrated by St. Patriclc and sent over by him, 
if not in company with the Apostle of Ireland, to evan- 
gelize the ignorant natives of that part of England. He 
was of noble birth, being descended from the Princes 
of Ossory. His father was Lugneus and his mother 
was called Liadeiii. His Irish name was Kieran or 
Claran; for in this instance, as in many cases, the Irish 
" K" became " C" in Cornisii. After many years of suc- 
cessful labor in Ireland and Cornwall, he is said to have 
been beheaded as a witness for the faith he had 
preached. He is supposed to have fixed his humble 
dwelling in this retired spot by the sea, yet within 
sight of the amphitheater which would be the general 
resort of the scattered inhabitants. We know little 
more about his life or work; but we are told on good 
authority that, " worn out with old age and infirmity, 
he called his children in the spirit around him, and hav- 
ing exhorted them for the last time, he commanded 
his grave to be prepared, and, he having descended 
into it with calmness, his spirit departed." 

Most probably this oratory was erected over his re- 
mains. In the course of time the sand, swept along 
by the northwest wind from the ocean, gradually cov- 
ered it out of sight. 

Taking advantage of a stream which then rolled 
down the neigliboring valley to the sea, and served as 
a barrier to the advance of the sand, the 
Christians of the place built another small 
church about half a mile from the site of 
the first, whicli lasted for some centuries, 
until the rivulet was diverted by the open- 
ing of a mine, and the sand began to accu- 
mulate again, so that this second church 
had to be rebuilt on a larger scale in 1420. 
The same fate threatened it in turn, and in 
1803 the building was taken down, and its 
tower, porch, pillars, arclies, font and other 
principal parts of it, were removed to the 
present site, about two miles off", in the 
center of the parish, still known as the 
church of Perranzabuloe, a singular name 
derived from sabulum, the Latin word for 
sand, and signifying " Perran in the sand." ~ 
An ancient obelisk, surmounted by a Greek 
cross, still marks the site of the second buried 
church. 

This most remarkable ruin of the first 
church W.1S brought to ligiit by Mr. Mitchell 
in 1835. The sand was carefully excavated, 
and then appeared the remains of the ori- 
ginal building, much as they are now. These 
consist simply of an oblong framework of 
thick walls, of rough, unhewn stones, gran- 
ite, porphyry, and slate, piled one upon 
anotlier without mortar or cement ; only 
sand and the china clay of the neighbor- 
hood being interspersed between the stones. 
AVlien the ruin was first exposed to view, 
there was a low doorway with a stone 
moulding round it, which, contrary to 
either Norman or Saxon usage, was carried from 
the head of the arch down the sides, and the sup- 
ports of the arch were perfectly plain, without capital 
or bases. This doorway fell to pieces within a fort- 
night after it had been excavated. Its principal frag- 
ments were laid up in the Truro Museum, while the 
rest was carried away by too curious visitors. There 
was also a window of the rudest form ever seen, meas- 
ing just 18 inches by 12. The floor was of china clay 
and sand, and was distinctly divided into nave and 
chancel. Stone seats were there, attached to the east 
wall, and there is still a stone slab, probably the orig- 
inal communion table, under which were discovered 
three skeletons, one without a head, which raay have 
been that of St. Piran, and one of the others, that of 
a woman, most likely his mother, who is said to have 
been buried with him. A head, corresponding to the 



headless skeleton, was afterward found on the south 
side of the church. All this singularly agrees with 
what had been long before recorded by Camden, and 
has been drawn by him from very ancient sources. It 
is interesting to add that there are indications close 
by of a very old burial ground, where thousands of 
human bones have been brought to view, many of 
which, now in a very comminuted state, still lie bleach- 
ing on the hillside, as in the valley of dry bones that 
Ezekiel saw in vision. 

♦ « » ) » 

NEW CIRCLE DIVIDER. 

Most draughtsmen have found by experience that 
dividing a circle into a large number of divisions is a 
tedious and often disappointing task, because the 
smallest error in setting the dividers to the distance 
calculated is multiplied on the circumference by the 
number of divisions. 

Several instruments have been devised for the pur- 
pose of dividing the circle, but they 
are either too high in price or too un- 
handy, and draughtsmen have gener- 
ally preferred to calculate, use tables, 
or guess and take their chances. 

The simple instrument here illus- 
trated dispenses with calculating ta- 
bles and guesswork and is, at the same 
time, a handy and practically correct 
device. It consists of two pairs of 
fixed needle points, marked 8 and 16 
respectively, which are reversible on a 
little handle. The points are so spaced 
that any circle of the proper radius 
will be correctly divided into the de- 
sired number of parts. It is only ne- 
cessary to draw an auxiliary circle con- 
centric with the circle to be divided 
and of a radius of so many eighths or 
sixteenths of an inch as there are 
parts desired. The pair of points 
marked "8" or "16" will divide this 
auxiliary circle into the desired num- 
ber of divisions, which are then pro- 
jected on the circle to be divided. 

For instance, a circle is to be divided 
into 74 parts : draw a concentric circle 
of i| inches (equal 4^f inches). On this circle the pair 
of points of the instrument marked "16" will make 
74 equal divisions ; or the points marked " 8 " would 
divide the same circle into 37 parts, because ^| inches 
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* Extract from "A Ramble in Cornwall," by the R^Yi William Bur- 

»et, M.A.| In the Fireeide for Marciii 



METHOD OF DIVIDING A CIRCLE. 

are equal to '^ inches (equal 4| inches). This little in- 
strument is very useful in designing gears, cams, 
chain wheels, conveyors, water wheels, etc. It is 
manufactured by Keuffel & Esser Company, No. 44 Ann 
Street, New York. 



Successful Kite Signaling. 

On Monday, July 5, some very successful experi- 
ments in night signaling by means of colored lights 
sent aloft on kite strings were conducted by Lieut. 
Wise, U. S. A., and Mr. William A. Eddy, of Bayonne, 
N. J. Lieut. Wise was on Governor's Island, and Mr. 
Eddy was at the New Jersey Oval, in Bergen Point. 
Mr. Eddy was unable to lift his signal to the high alti- 
tude he desired, but he succeeded in raising the lights 
to a height of at least 500 feet. The signals were per- 
ceived by Lieut. Wise on Governor's Island, eight miles 
away. Mr. Eddy burned red and green lights at stated 

intervals, and so alternated them tbat they formed a 



code of signals. Lieut. Wise had no difficulty in locat- 
ing and reading these signals. He replied with his 
own signals, which were not discovered by Mr. Eddy's 
assistants in time to permit the reading of the com- 
plete signal. The experiments were continued until 
almost midnight. 




Ship Canal from the Baltic to the Black Sea. 

Now that the Transsiberian Railway is far advanced 
toward completion, the Russian government is plan- 
ning another great scheme which will outrival in polit- 
ical importance the Kiel Canal, says the New York Sun. 
It has always been considered by the Russian strate- 
gists as a source of great weakness that the naval forces 
of the empire should remain divided in such a way tliat 
one- half only, either the Baltic or the Black Sea fleet, 
could be available at one time. Between the north and 
the south there is no way for a naval concentration, 
communications being blockaded in the north by cli- 
matic and in the south by political obstructions. 

There is a motto in maritime affairs that nothing can 
be improvised ; everything has to be foreseen. It was 
with a clear understanding of this truth that the late 
Czar, Alexander III, gave instruction to his engineers 
to study the possibility of a maritime canal to connect 
the Baltic with the Black Sea ; this canal to be con- 
structed with dimensions sufiScientfor the transit of the 
largest war vessels. After a thorough study of the vari- 
ous possible roads, one has been selected as the most 
practical, running, as it does, entirely through Russian 
territory. On the plan selected there are no great diffi- 
culties of level to be overcome, although the European 
watershed summit has to be crossed, but this last takes 
place at one of its lowest points. 

The proposed canal's entrance will be on the Gulf of 
Riga, at the mouth of the river Duna. It will follow 
the course of this river up to a point above Dunabourg. 
Then, leaving this valley, it reaches the Berezina River 
by a straight cut and passes through Babrouisk. Tliis 
brings it into the Dnieper, and, following this natural 
declivity, it reaches the Black Sea, opening into a mag- 
nificent roadstead below the Kerson. The total length 
of this colossal waterway will be something like 1,600 
kilometers (about 1,000 miles), and it will be excavated 
to a depth of 8% meters (about 27 feet). This will allow 
the largest ironclads to navigate it freely from one 
end to the other. The estimated cost is put down at 
1500,000,000. 

Its strategic importance does not need demonstration. 
By tlie selection of a course running at a safe distance 
from the frontier, it places back of the Rus- 
sian forces stationed in Poland an unassaila- 
ble base of operation. Fully protected al- 
ready by a whole network of fortifications 
and railways, this canal is intended to act 
as a feeder for all the war material. As to 
the concentration of the whole Russian fleet 
in the Black Sea, this means an absolute 
control of Constantinople and the Straits. 

But if this enterprise is of the utmost im- 
portance in a military point of view, it will 
also prove unquestionably very beneficial to 
the agricultural and industrial interests of 
the country. It places vast grain-producing 
regions in cheap communication witli Odessa, 
the chief point of export, while the immense 
— coal fields of southern Russia will come into 
easier connection with the industrial dis- 
tricts of Poland. There are reasons, too, to 
believe that new factories will develop along 
the canal on account of the cheapness of this 
new mode of transport. If this scheme has 
been adopted, there is no doubt that the 
Russian tenacity will bring it to success. 

■ < I » > » 

The Shoredltch Refuse Destructor Plant. 
On June 28, Lord Kelvin opened tiie 
works established by the municipality at 
Shoreditch, England, which is designed to 
destroy the local refuse, generate electric 
light, and supply hot water to the public 
baths and laundries. Carts will convey the 
street, trade and household refuse to the 
works, where motor cars and electric hoists 
will distribute it to tipping platforms. Hence it 
will be shot by the aid of mechanical feeders into 
a dozen cells of the destructor. A forced draught is 
provided by motor-driven fans, some of which will ex- 
haust an adjacent sewer and blow the gases therefrom 
into the furnace to help feed the flame. Steam gene- 
rators and boilers will be used to drive the engines and 
dynamos and heat the water to be furnished to the 
baths and laundries. It is expected that 20,000 tons of 
refuse a year, which has formerly been carried out to 
sea at great expense, will be consumed annually in this 
plant. Lord Kelvin, in opening the works, described 
the project as an extremely happy union of scientific 
knowledge and mechanical skill, and said that it re- 
quired remarkable courage in its application in this 

initial plant. 

»< « > » — — 

The Rockefeller steamer Robert Fulton, 440 feet over 

all, 18 the largest steamer on the Great Lakes, 
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RECENTLY PATENTED INVENTIONS. 
E^nsrineering:. 

Gas Engine.— Lewis S. Brown, Co- 
lumbus, Ohio. This invention relates to an improve- 
ment in four period engines, arranged to insure a proper 
mixture of air and gas and a positive ignition of the ex- 
plosive mixture. When the engine is in operation a 
valve shaft is rotated so that an electrode, at every revo- 
lution of the shaft, closes and breaks a circuit, making a 
spark to ignite the explosive mixture in the working 
chamber of the cylinder. The mixing chamber is con- 
nected by a valve with a cylinder connected with the gas 
supply pipe, and by another valve with an air tube, both 
the air and gas being drawn through fine wire netting, 
and both the air and gas being drawn into the mix- 
ing chamber by the suction caused by the movement of 
the piston. 

Water Tube Boiler.— William C. 

Stuckel, Chicago, 111. To insure rapid circulation of the 
water and quick generation of steam this inventor has 
devised a boiler in which a series of inner upflow water 
tubes connect an upper and a lower water compartment, 
downflow water tubes surrounding the inner tubes, and a 
fire box in the lower compartment having its crown 
sheet extending below the inward upflow water tubes 
to cause the heated water to rise directly to the upflow 
tubes, the cold water flowing downward from the outer 
downflow tubes to the crown sheet. The downflow 
water tubes have a larger area than the aggregate area of 
all the upflow tubes, so that an unobstructed circulation 
of the water is had at all times. 



Bicycles, Etc. 

Bicycle Parcel Carrier.— Henry W. 

Heaton, Olneyville, R. I. This is a device arranged for 
convenient folding, to occupy but little space when not in 
use. It consists of a metallic frame, with netting to form 
a basket, and a clamp secured to the bicycle frame on 
which the carrier frame is pivoted. The latter frame is 
made in sections, and the clip members have that portion 
next the clamping screw made straight and divergent to 
engage larger or smaller parts of the bicycle frame. The 
netting is preferably made of strands of knotted cord, so 
that when the frame is swung up and not in use the net 
ting hangs down loosely in the frame without occupying 
much space. 

Bicycle Lock.— James J. Byrne, De- 
troit, Mich. This inventor has provided a permutation 
lock applicable to the steering heads of bicycles, to en- 
gage and hold the steering fork, so that it will be im- 
possible to use the machine. The lock has an exterior 
casing mounted to turn and adjust the position of the 
tumblers, the casing having a flange with a broken peri- 
phery capable of being engaged by an object to determine 
the number of notches turned by the casing. When it 
is light the rider may see the notches turned and operate 
the lock without the key plate, but the lock raay be ope- 
rated in the dark by counting the pulsations of the key 
plate against the hand. 



Electrical. 

Circuit Breaker for Electric 

Wires.— Andrew J. Clark, Lexington, Ky. For auto- 
matically breaking the circuit of a trolley or other elec- 
tric wire, should the wire.break and its ends fall down, 
this inventor has patented a device which is efficient for 
this purpose and also serves as a hanger for the wire. It 
comprises vertical levers having contact plates extended 
at right angles from the lower ends, and to which the 
current carrying wires are attached, a block of insulating 
material to which the upper ends of the levers are piv- 
oted, and lugs on the lower portions of the levers adapted 
to interlock when the levers are in their closed positions. 
The lugs cause the contact plates to engage closely, but 
fic engagement is not strong enough to hold the plates 
together when the strain of the wire is released. 

Time AijArm. — Alvah C. Roebuck, 

Chicago, 111. A graduated disk rotated by clockwork, 
according to this invention, is made to move in conjunc- 
tion with the minute hand to close a circuit containing 
an alarm or signal. The disk has adjustable arms adapted 
to be set to the time when the alarm is to be sounded, 
such arms actuating a lever to move a contact point 
in the path of a conta.ct point on the minute hand 
of the clock, whereby the device may be readily set 
for any hour and minute and the fraction of a min- 
ute. The length of the contact may be adjusted to 
suit requirements by making the size of the contact 
points accordingly. 



proper, where primary hulling rollers tear the hulls open 
and screw-threaded flnishing rollers hull the berries and 
simultaneously convey them longitudinally of the rollers. 
The process and^machine are designed to effect the com- 
plete removal of the red hulls and the avoidance of all 
sieves and sorting or grading devices, the work at the 
same time being so performed that the berries are ex- 
posed to view during the whole operation. 



ITIecliaiiical. 

Riveting Machine Attachment.— 

Alfred E. Watts, Duluth, Minn. An attachment is pro- 
vided by this invention by which the riveting machine 
can be used both for riveting parts together and for again 
loosening the rivets to withdraw them from the fastened 
parts, the rivets being reformed to permit them to be 
used again. The invention consists principally of a die 
interposed between the rivet holder and the punch of 
the machine, the die being formed with an opening in 
alignment with the rivet holder and terminating at its 
lower end in a widened mouth. 

Ruling Machine. — Frank Hudson, 

Covington, Ky. This machine is adapted to take a roll 
of paper from a paper-making machine and rule it on 
one or both sides in any colored ink or combination of 
inks, cutting the ruled paper to proper lengths and 
\- Idths, and counting and assembling the ruled sheets, 
I lie operation being performed continuously. All parts 
of the machine are so geared that the impression rollers 
and dies move at a uniform speed with the paper, and 
the machine is simple and inexpensive to build and 
operate, requiring only one hand to superintend its opera- 
tion. 

Coffee Husking.— Thomas F. Doyer, 

Pasoeroean, Java. According to this invention, the 
berries are subjected, before hulling, to a treatment to 
loosen the hulls from the grain, the berries being fed 
into a compressing or loosening apparatus, and gradually 
conveyed toward the outlet by a screw, whence they 
are taken by a stream of water into the hulling machine 



Agricultural. 

Stalk Cutter. — Charles Shafer, Bed- 
ford, Neb. To facilitate cutting corn stalks in the field, 
this invention provides an attachnjent to the riding 
frame of a reaper or mower to force the stalks close to 
the ground and cut them, while in such position, in 
specified lengths. The attachment may be applied to 
any form of truck, with which are connected uprights 
and a shaft sliding in them carrying a knife, arranged to 
have a reciprocating and partly rotating movement. The 
knife is reciprocated to cut the stalks in required lengths 
as the latter are forced and held flat to the ground by a 
roller, the operating mechanism being simple and posi- 
tive. 



ITIiscellaneous. 

Underflow Testing Apparatus.— 

Howard V. Hinckley, Topeka, Kansas. For accurately 
measuring the extent and permanency of water supply 
to be had in any special location, this inventor has de- 
vised an apparatus which is available when the width and 
depth of the water bearing etratum and the rate of slope 
are known. It comprises a trough or flume whose inner 
sides are coated with pitch, there being a screen near 
each end and a series of stoppered outlets at different 
heights at one end. The pitched sides and bottom of 
the trough between the screens are coated and the 
trough fllled with the gravel of the locality to be tested, 
the trough partly fllled with water and given the desired 
inclination, when the speed of flow is determined by the 
efflux from the outlets, a series of trials being made for 
each locality. 

Life Saving Raft.— Edward Clark, 

New York City. This is a form of raft in which parallel 
elongated floats or buoyant chambers are connected to- 
gether by an intermediate framework, the whole being 
designed to support a great number of people. It is made 
partly of a flat-bottomed boat, to whose bottom are at- 
tached cross bars connecting with the floats at the sides, 
the latter being also connected by straps or braces with 
the upper rail of the boat. 

Snap Block —Thomas Dods, Gutten- 

burg, N. J. This device comprises a frame having a 
pivot and a screw rod, a cross piece hung on the pivot 
having at its free end a recess to engage the screw rod, 
while a nut on the screw rod has an outlet fitting into a 
counterbore in the top of the cross piece at the inner end 
of the recess. The block is arranged for convenient 
opening and closing, to connect or disconnect a rope or 
cable, without requiring reeving and without danger of 
losmgany of the parts or weakening the block. 

Safety Oil Can.— William Bell, Bay 

Side, N. Y. Two patents have been granted this in- 
ventor, according to one of which the can has an air 
inlet extending from the nozzle into its upper end, the 
inlet being connected with a vessel adapted to contain a 
liquid, and the vessel also having an air inlet. It is de- 
signed more especially to facilitate the filling of oil 
lamps, preventing their overflow by the closing of the 
oil inlet and giving a signal when the lamp is fllled to 
the proper limit, and also indicating when the can is 
empty and the lamp not fllled to the proper height. Ac- 
cording to the other invention, the vent pipe is made 
in sections, one of which extends from the oil can 
nozzle into a closed vessel below the liquid therein and 
the other section connects the top of the vessel with the 
interior of the oil can. The closed vessel is preferably 
made of glass or other transparent material. 

Fastener for Neckties, etc.— Wil- 
liam A. Bunn, 621 Alexander Avenue, Winnipeg, Cana- 
da. According to this invention, spring arms carry a 
pail of pins extending in opposite directions, a ring en- 
gaging the shank of the collar button or other part on 
which the article is to be suspended, the ring being a 
continuation of the spring arms. The device may also 
be used as a vest pocket guard for a pen or pencil, or 
wherever a ring would be attached, as on curtains, sus- 
penders, etc., or in fastening jewels on regalias. 

Vaccine Point Protector.— George 

G. Rambaud, New York City. To protect the lymph 
from contact with foreign substances that may be float- 
ing in the air and render it possible to employ liquid 
virus in connection with an ivory point, this inventor 
provides a casing, preferably of glass, into whose open 
end is fitted a stopper, the stopper forming the outer end 
of the point having on it the liquid virus. A sealing 
liquid is placed over the stopper when it is put in place, 
and, thus prepared, the virus may be kept for several 
months in a cool place. 

Auditory Instrument.— John H. 

Kellogg, Battle Creek, Mich. To increase the volume 
and delicacy of sound waves, this inventor has devised an 
attachment for stethoscopes, or for the use of partially 
deaf persons, comprising a bell-shaped body with thin 
diaphragm across its mouth, a spring having a pin 
that bears on the inner side of the diaphragm, a remov- 
able spring clamp attached to the body and having a cen- 
tral disk that bears on the outer side of the diaphragm, 
a post projecting from the center of the clamp, and a 
disk or tip attached to tbe free end of the post. The 
clamp attachment is supplemental, and is used with the 
stethoscope and by partially deaf persons. 

Dental Engine Mallet.— Clyde E. 

Williams, Springfield, Mo. On the outer end of the 
mallet ca?ing, according to this invention, is a socket 
adapted to receive the plugging point, and a spring en- 
gages the hammer to force it in one direction, while the 
length of the stroke is regulated by a rotating shaft and a 
cam and pin placed one on the hammer and the other on 
the shaft, a stepped slide being interposed between the 
hammer and the plugger. The stroke Is delivered 
whether the plug is touching the tooth or not, and the 
blow is as effective as that delivered by the usual hand 
mallet, but many timee more rapid. 



Placket Fastener.— Henry C. Zenke, 

Brooklyn, N. Y. This device consists of two flexible 
bands adapted to be held in the placket facings of a 
skirt, one band having at its lower end a guideway to 
receive the lower end of the other band, and each band 
having at its upper end a flange to fit in the waist band, 
one of the flanges having a hook and the other an eye. 
It is impossible for the placket to open accidentally 
when the dress is worn. 



Designs. 

Clothes Pin. — William M. Gilbert, 

North Wales, Pa. This is a cylindrical pin with 
terminal bulb at each end and a central lateral notch or 
cut in the shape of a slot, to which there is a side open- 
ing, there being in one side of the slot in one of its walls 
a transverse groove. 

Teapot.— Austin F. Jackson. Taunton, 

Mass. This is a rich design affording a novel shape and 
artistic ornamentation of the body, legs, handle, spout 
and top. 

Handle for Pans or Lids.— William 

E. Baxter, Frankfort, Ky. This handle has an upturned 
hooklike part and a tanglike projection to fit the slot in 
stove lids. It is stamped out of one piece of metal, 
being also made long enough to be utilized as a poker. 

Toy.— Oscar McDonald, Jersey City, 

N. J. This device is made of a wire post with ring at 
the top, below which is a hand hold where cord may be 
wound, and still lower down is a tin disk which presents 
a unique appearance when the top is spun. 

Puzzle Board.— Furman W. Velsor, 

Cold Spring, N. Y. This is a triangular board with in- 
tersecting lines forming the outlines of four triangular 
spaces and six diamond-shaped spaces. 

Belt Fastener. — Jonathan Hill, 

Jersey City, N.J. This fastener consists of an arched 
bar whose ends curve over the body in hooklike form 
toward each other. 

Druggist's Graduate.— Chambers E. 

Kemble, Brooklyn, N. Y. This is a graduate glass hav- 
ing a base in the form of threaded spiral, an annular 
fiange capping the spiral. 

Sample Card. — Arthur W. Clapp, 

New York City. This card is divided to present a series 
of panels, in each of which is a semblance of a spool of 
silk or roll of woven fabric, there being in each of the 
panels a representation of a spool or reel. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS, ETC. 

A Pretty Bandit. By Frank Bailey 
Millard. New Yorii : The Eskdale 
Press, 1 Madison Avenue, Pp. 264. 
Price $1. 

Sketches op Travel in Normandy 
AND Maine. By Edward A. Freeman. 
With illustrations from drawings 
by the author and a preface by W. 
H. Hutton, B.D. London: Macmil- 
lan & Company Limited. New 
York: The Macmillan Company. 
1897. Pp. XV, 243. Price $2.50. 

This really beautiful book may be said, without too 
much flattery, to possess a double charm. The make- 
up of it is very elegant. The text is excellent and the 
author^ pen and ink drawings which are reproduced 
are, in this day of half tone work, a positive relief. We 
can imagine that the work, to one who travels in France 
and employs his time in the largest sense, would be a 
most acceptable guide book, something to be read as the 
different spots mentioned were reached. Some of the 
author's drawings are almost in forced perspective, but by 
taking the proper point of view, this somewhat wide angle 
effect noticeable may, to an extent, be avoided. The 
author is a thorough architect and his illustrations relate 
to the architecture of the region exclusively. 

Fuel and Refractory Materials. 
By A. Humboldt Sexton. London : 
Blackie & Son, Limited, 50 Old 
Bailev. Glasgow and Dublin, 1897. 
Pp. 352. Price $2. 

An up-to-date work on fuel is most acceptable ; one 
which covers the different fuels, their preparation, all 
kinds of producing; furnaces for producing gaseous fuel, 
the recovery of by-products, advanced metallurgical fur- 
naces, and which, last but not least, treats of pyrometry, 
calorimetry, the utilization of fuel and its practical 
analysis. The final portion of the book is devoted to re- 
fractory materials, and among them we find silica bricks 
and basic bricks, with other advanced types of furnace 
linings given. It will be evident that we have here a 
very interesting contribution to metallurgy, and the few 
topics we have cited go to show how advanced a field it 
occupies. 

Life and Immortality ; or, Soul in 
Plants and Animals. By Thomas 
G. Gentry, Sc.D., author of ''Life 
Histories of Birds of Eastern Penn- 
sylvania;"' "The House Sparrow ;" 
*' Nests and Es^s of Birds of the 
United States;" "Family Names," 
etc. Philadelphia: Burk & McFet- 
ridf?e Company. 1897. Pp. 489. 
Price $2 50. 

Dr. Gentry in this very attractive work describes what 
are somewhat inadequately termed the curiosities of na- 
tural history. It is devoted largely to the most striking 
features of animal life, to nest building fishes, to details 
of animal habits and to many similar topics, so as to 
make, in a certain sense, condensed reading in the field 
of natural history. It is quite numerously illustrated by 
rather characteristic drawings. Dr. Gentry chronicles a 
battle between ants, describing such an event with per- 
haps not quite the minuteness given to it by Thoreau and 
the clasBic author cited by him, the author alluded to 



by the Concord naturalist. The book is so general in its 
topic that its lack of an index is hardly to be noted as a 
defect, 

American PLUMBiNa Practice. From 
the Engrineerinpr Record. A selected 
reprint of articles describing notable 
plumbing installations in the United 
States, and questions and answers on 
problems arising in plumbing and 
house drainage. With five hundred 
and thirty-six illustrations. New 
York : The Engineering Record. 

1896. Pp. 260. Price $3. 

The Engineering Record, formerly the Sanitary Engi- 
neer, has had a long and honorable career in the field of 
the literature of plumbing. The articles of which the 
present volume is composed are extracted from its files. 
With each article is given its date of publication. Tbe 
principle with the paper always has been to illustrate 
articles very liberally, and the result of this rule of action 
gives us a volume in which the illustrations occupy pro- 
bably as much space as the text. It is most interesting 
to turn over its pages and to see how thoroughly the field 
is covered. In many cases the articles are descriptive of 
the plumbing of specified houses, such as the Holland, 
the Waldorf and the New Netherlands, and other exam- 
ples of almost equal interest are given. An exceedingly 
interesting portion of the book consists in answers to 
inquiries which have been published from time to time 
in the columns of the paper. To this portion alone 
nearly fifty pages are devoted. We warmly commend 
the volume. 

The Mechanical Arts Simplified. A 
work of reference. Ice making and 
electricity. Compiled and arranged 
by D. B. Dixon, Appropriately illus- 
trated. Chicago : Laird & Lee. 1897. 
Pp. 497. Price $2.50. 
This book, not adequately described by its title, is 
really a book of tables for all classes of workers in lae- 
chanical arts. It is very acceptably printed and contains 
a very large quantity of matter which will be thoroughly 
useful to any one working in the field of practical me- 
chanics. 

GrOSPEL OF THE StARS; OR, WONDERS OF 
ASTROLoaY. By Gabriel. With in- 
troduction by (reorge H. Hepworth. 
New York : The Eskdale Press, 2 
Madison Avenue. 1897. Pp. 194. 
12mo. Price $1. 

The object of the author in writing the present book 
has been to aid in popularizing the once famous but 
long neglected science of astrology. 

Philosophy of Phenomena. By 
George M. Ramsey. In two parts. 
I. Metaphysical Phenomena. II. 
Physical Phenomena, Boston : Ban- 
ner of Light Publishing Company. 

1897. Pp. 208. 

Medical Climatology. By S. Edwin 
Solly, M.D. Philadelphia and New 
York : Lea Brothers & Company. 
Pp. 470. Price |4. 

A doctor who has for thirty years made a special study 
as to the effects of climate in the prevention and treat- 
ment of disease presents us in this volume the results of 
his investigations. Climatic observations from all parts 
of the world are here collated and compared, the work of 
others being systematized with that of the author, and it 
is the conclusion of the author that " it is possible to pre- 
scribe a climate with as much precision as a drug, and 
with far greater effect in appropriate cases," and that 
climatology has a proper place as '* one of the most defi- 
nite and useful of the medical sciences." It would be 
well if every doctor and every patient, before putting 
faith in what are often empirical and biased accounts of 
various health resorts, would consult these pages for full 
information and exact details, given without prejudice or 
favor, and thus be able to judge wisely in directing or 
accepting a change of climate on account of ill health or 
constitutional infirmity. 

Elementary Geology. By Ralph S. 
Tarr. New York: The Macmillan 
Company. Pp. 500. Price $1.40. 

The author, a professor of dynamic geology and phy- 
sical geography at Cornell University, in this book fur- 
nishes a companion and adjunct to his " Elementary 
Physical Geography," previously published. The book 
is fully illustrated, the materials for the pictures being 
largely afforded by specimens in the geological laboratory 
of Cornell University, although many very inter- 
esting pictures are from other original sources. The 
book is most entertainingly written, baa nothing of a 
dry, technical character, and is especially adapted to be 
most interesting to the young. 

The Ghost Dance Religion and the 
Sioux Outbreak of 1890. By James 
E. Mooney. Fourteenth Annual Re- 
port of the Bureau of Ethntdogy. J. 
W. Powell, Director. 1896. Washing- 
ton: Government Printing Office. 

This beautiful quarto of 500 pages, handsomely printed 
and beautifully illustrated, forms Part II of the 14th 
Annual Report of the Bureau, and is as splendid an ex- 
ample of the care and thoroughness with which the gov- 
ernment has prosecuted investigations relative to the 
history and actual condition of the native Indian tribes 
as was the former volume on aboriginal architecture, tex- 
tile weaving, etc. The investigations of the ghost dance 
religion were commenced by the author in 1890, when 
this particular phase of Indian life began to attract 
general attention, and were continued through three 
years. The dance, however, continually develops new 
features, and differs in important details among the va- 
rious tribes, being in a general way a sort of Indian re- 
ligious revival, founded on primitive doctrines of the 
Messiah and belief in the teachings of the various Indian 
prophets. Besides indicating as far as possible the 
origin and phases of these beliefs, and describing the 
costumes and actions of the dancers, the book presents a 
large number of the songs of the different tribes, in their 
original tongue and with English translationB. The 
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eongs include those of the Arapaho, the Cheyenne, the 
Comanche, the Paiute, the Sioux, the Kiowa, the Wichita, 
the Delaware, and other Indian tribes. These volumes, 
published under the supervision of the Smithsonian In- 
stitution, form a valuable addition to any library in 
which the department of ethnology is specially repre- 
sented. 

The Chemistry of Pottery. By Karl 
Langenbeck. Easton, Pa. : The 
Chemical Publishing Company. Pp. 
197. Price $2. 

The superintendent of the Mosaic Tile Company, 
Zanesville, Ohio, former superintendent of Rookwood 
Pottery, and chemist of the American Encaustic Tiling 
Company, in this little book presents mainly the results 
of his personal experience, as a more direct expression 
of the practical needs of the working potter. Only bodies 
and glazes are considered, colors and decorating generally 
not being within the limits the author has prescribed 
for himself, but the book is full of practical details, and 
is evidently very thorough, as to the making of all plain 
pottery, tiles and terra cotta. 

United States Commission of Fish 
AND Fisheries. John J. Brice, 
Commissioner. Part XXII. Report 
for year ending June 30, 1896. 
Washington : Government Printing 
Office. 1897. 
One year's work of the National Fish Commission, as 
described in this report, is easily seen to be of great 
and growing importance. There are now twenty-two 
stations under the control of the commission, scattered 
over the country from Maine to Oregon, and by means 
of the cars and messengers of the commission there 
were distributed during the year, in suitable public and 
private waters, 498,488,268 eggs, fry, yearlings and adults 
of various fishes. Among the species were— whitefish, 
189,740,000 ; lobsters, 97,079,000 ; shad, 93,481,500 ; 
salmon, 10,845.852 ; lake trout, 8,996,618 ; flatfish, 
8,472,000. Plants were made in all the States and Terri- 
tories, and eggs were sent to representatives of foreign 
governments and fish cultural societies, from whom also 
have been received similar courtesies. A canvass of the 
fishing industries of the country has been a part of the 
work of the commission, from which it appears that in 
the interior waters of the country, not including the 
Great Lakes, some 12,000 persons find employment in the 
fresh water fish industry. At Boston and Gloucester, 
Mass., the most important centers of the fish business, 
these were discharged by American fishing vessels, dur- 
ing the calendar year 1895, 150,439,000 pounds of fish, 
valued at $3,551,600. 

Introduction to the Study of Eco- 
nomics. By Charles Jesse Bullock, 
Ph.D. New York, Boston, Chicago: 
Silver. Burdett & Company. 1897. 
Pp. 511. Price $1 38. 
The work presents the principles of political economy in 
a clear, comprehensive manner and will leave the reader 
well informed upon all important topics. It is not only 
br»ad in scope, but is admirable in method and sound 
and clear cut in argument. Especial reference has been 
had throughout to American conditions, and amply illus- 
trated, by experience in our own country. It especially 
adapts the book to American students and gives them 
a knowledge of the important questions of the day as 
related to matters in which they have a close and abiding 
interest. While primarily intended for a text book in 
high schools, the author's clear acceptance of causes and 
effects of conditions and results will make this book very 
welcome to the average citizen who desires to make an 
intelligent study of economic problems. 




mvm 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answers should 
give iate of paper and page or number of question. 

Inquiries not miswered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Fnce 10 cents each. 

Bool<:s referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



KNTiPic Amebigak, the proper way to leave storage bat- 
teries for a number of months? I have heard that if the 
cells are well charged and the solution then drawn off, 
they may be kept indefinitely. Is this true ? A. When 
storage battery cells are not required for use, charge 
them fully, and discharge them at the usual rate for a 
short time, say a couple of hours. The plates should 
then be removed from the jars, rinsed in clear water, 
dried, and put away in a dry place. Before using again 
put the battery together and charge fully. 

(7176) W. L. McK. says: Will you 

please let me know how to stereotype type forms, 
through your Notes and Queries? A. For information 
regarding stereotyping you are referred to Mr. Bolas' 
exhaustive series of papers on the History and Art of 
Stereotyping, in Supplement, Nos, 773, 774, 790. Price 
ten cents each. 

(7177) R. L. says : Will you please let 
me know, through your instructive|weekly paper, the pro- 
cess of preparing natural plants, making them imperisha- 
ble or everlasting? A. To preserve the natural color of 
plants, dissolve 1 part of salicylic acid in 600 parts alco- 
hol. Heat the solution to boiling point in an evaporat- 
ing dish and draw the plants slowly through it. Shake 
them to get rid of the superfluous moisture, and then 
draw between sheets of blotting paper under pressure in 
the ordinary manner. In all cases the blotting paper must 
be frequently renewed. It is said powdered boracic acid 
yields nearly as good results. 
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(7174) C, W. asks for the dimensions of 

sections for Ruhmkorff coil, six inch spark, also thick- 
ness of insulation between sections. I have read every 
book I could get on the subject, and they give nothing 
but very large or small coils. A. For a 6 inch spark the 
secondary coil should contain 12 pounds No. 36 copper 
wire silk covered. This may well be wound in 8 sections 
of 1J4 pounds each. A good way is to make a wooden 
spool with one side removable, on which to wind the 
sections. The interior diameter of the spool must fit the 
outside of the insulation of the primary, of course. The 
width of the spool will be determined by the length of 
your secondary. Ten to twelve inches is a suitable 
length with 14 inch core of primary. The insulation be- 
tween the sections, if of ebonite, should be from ^ to J^ 
inch. Now, if you follow above dimensions, there will be 
7 insulating disks between sections, occupying 5^ inch. 
The two end pieces will perhaps be }4 inCh each, leaving 
about 10 inches for the wire, or 1^ inches for each sec- 
tion. When you have wound IJ^ pounds on a bobbin 
you will obtain the outside diameter of your coil, which 
of course depends very much on the evenness of the 
winding, etc. 

(7175) A. H. H. asks : Will you please 

let me know, through your Notes and Queries of the Sci- 
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F. Barber & Company, architects, Knoxville, 
Tenn. 
No. 11. Perspective and interior view of the Walhalla of 
Ratisbon on the Danube. A costly reproduc- 
tion of the Parthenon at Athens. This temple 
was erected at a cost of about $6,000,000, and 
is devoted entirely to the display of busts of 
distinguished Germans. 
No. 12. Design for a " cozy comer." 
No. 13. View of the library of Mr. Henry L. Hotcbkiss, 

New Haven, Conn. 
No. 14. Miscellaneous Contents : Fatalities to workmen, 
— Scaffolding. — Lime water in freezing weather. 
— How to make a cheap greenhouse.— Making 
floors warm.— Inexpensive country homes.— 
Improved sash lock, illustrated.— An improved 
door hanger, illustrated.— A novel wood work- 
ing machine, illustrated. — Gray bricks. — 
Dixon's ailica graphite paint.— A convenient 
gage for carpenters and builders, illustrated. 

The Scientific American Building Edition is issued 
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two large quarto pages, forming a large and splendid 
Maoazing op Architecture, richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc- 
tion and allied subjects. All who contemplate building, 
or improving homes or structures of any kind, have in 
this handeome work an almost endless series of the 
latest and best examples from which to make selections, 
thus saving time and money. 

The Fullness, Richness, Cheapness and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
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Marine Iron Works. Chicago. Catalogue free. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls, O. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ranaorae," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. *' Ran- 
aome,'' 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Stb Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

The Growing Popularity of New England''s Lakes. 

Some day there will arise a poet or writer who will do 
for New England's lakes what other poets have done for 
the famous lakes of Europe, and embalm their beauties 
and attractions in enduring verse or prose. The sub- 
ject, as a whole, is one that has not yet been done full 
justice to in this respect ; and, indeed, it is to be feared 
that the people of New England themselves are not 
fully awake to the value of this particular heritage that 
Providence has bestowed upon them. 

There is an indefinable charm attaching to these 
aqueous gems of our mountains and wildernesses that 
is slowly but surely beginning to impress itself upon the 
great vacation seeking public, and the lakeside resorts 
of New England are beginning to loom up as formidable 
rivals to the more extensively advertised, and hence 
more noted, seashore resorts. 

Such glorious lakes, for instance, as Winnipesaukee, 
Asquara, Sunapee, Newfound, SpoflFord, Dublin or 
Willoughby, in New Hampshire, have already reached 
a secure and superior footing as summer resorts, and 
there are dozens of other lakes and lakelets— some of 
them near at hand, others more or less remote from the 
great centers of population— that are gradually coming 
into prominence in this way. Then, too, there are the 
myriad lakes of Maine and the glorious waterways of 
the Green Mountain State, all extending a bright and 
smiling welcome to those who prefer the poetry and 
seraisolitude of a lakeside outing to the more vigorous 
atmosphere and restless spirit of the seashore. For 
those who enjoy the pleasure of " camping out," almost 
any of these places oflfers unrivaled facilities. 

Columns might be written in praise and description of 
this department of outdoor summer life in New Eng- 
land, but the best medium of information to which the 
reader can be referred is the attractive illlustrated 
pamphlet, "Lakes and Streams," which will be sent on 
receipt of two cent stamp, on application to D. J. 
Flanders, General Passenger Agent, Boston & Maine 
Railroad, Boston. 

E^" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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Air brake mechaniara, E. A. Trapp 585,927 

Air compreaaing and cooling apparatua, J. Flin- 

dall 585,955 

Amalgamator and concentrator, T. G. Barlow- 

Maaaicka 585,812 

Arm reat tor achool chairs, etc., C. F. Haynea 585,913 

Automatic gate, D. F. Baker 585,881 

Automatic switch. G. T. Pratt 585,890 

Axle box, car, W. H. Hancock 585,753 

Axle box reaming machine, R. R. Spears 585,715 

Axles, means for securing vehicle irons to, T. L. 

Bosart 585,735 

Bale ties, machine for forming hooked heads on 

wire, G. Lehberger 585,823 

Bandaging material, sterilizing and packing, B'. 

Achenbach 585,645 

Barrel cleaner, E. O. French 5S5,841 

Barrel filler, W. A. Smith 586,077 

Battery. See Electric storage or secondary bat- 
tery. Galvanic battery. Primary battery. 

Secondary battery. 

Beamingattachment, O. W. Schaum 685,878 

Bearing, roller, G. J.S.Collins 585,909 

Bed, folding table, P. T. South 585,794 

Bed, hot air and vapor, N. N. Hay 586,036 

Bed, invalid's, H. A. Ames 585,646 

Bed lock, A. E. Kenney 586,042 

Bed, spring, G. H. McBride 585.691 

Bedstead and frame, folding, H. A. Kean 585,846 

Bedstead and mattress frame therefor, F. G. 

Gale 585,666 

Bell, bicycle, J. Oatermann 585,780 

Bell atriking mechaniara, G. M. Stevens 585,718 

Bicycle, W. T. Barker 586,002 

Bicycle, W. M. Sutton 585,719 

Bicycle foot reat, E. Mercier 585,963 

Bicycle handle bar, adjuatable, H. Muir 585,690 

Bicycle rack, folding. A. F. Teraple 585,722 

Bicycle aupport, H. D. Brundage 585,739 

Bicycle aupport, Criap & Sraith 585,910 

Bicycle aupport, J. Judge 586.040 

Bicycle aupport, A. S. Lang .' 585.917 

Bicycle tilting saddle bar and seat post, C. Woos- 

ter 585,858 

Blowpipes or brazera, burner for compound, W. 

Sams 686,066 

Boat, life, R. & B. Bethke 585,903 

Boiler. See Steam boiler. Vertical boiler. 

Bolt. See Shear bolt. 

Bone black, apparatus for decarbonizing, J. O. 

Donner 585,658 

Bookbinder's tape, B. F. Kendig 586,070 

Book, Catholic prayer, L. Hunke 585,672 

nookholder, W. E. Warner 586.081 

Book support, J. F. A. Spaet 585,714 

Borer, angle, W. H. McCoy 586,053 

Boring machine, stud, A. I. Jacobs 585,763 

Boshing bara, etc., apparatua for, S. V. Huber — 585,868 

Bottle and stopper, W. J. Hope 586.038 

Bottle, non-refillable, C. G. Norraan 585,888 

Bottle, non-refillahle, L. N. Ralph 585,965 

Bottle, non-refillable, C. N. Woodle 585,807 

Bottle, nuraing, W. D Butz 586,011 

Bottle wrapping machine, H. S. Gordon 585,748 

Bottlea, jara, etc.. cloaure for, T. Diebold 586,017 

Box. See Mail box. 

Box, F. Bonheim 585,9ft5 

Box cloaure, Scott & Holey 585,709 

Box covering raachine, H. Inraan 585,820 

Box covering raachine, A. H. Morriaon 585,921 

Box raaking machine, autoraatic, W. T. McRae... 585,887 
Brake. See Car brake. Fluid pressure brake. 

Wagon brake. 



Brake bearaa, lever aupport for interchangeable, 

H. H. Vaughan 585,725 

Breweries, apparatua for recovering waste gases 

in, O. Zwietusch 585,899, 585,900 

Bridge gate, F. Raasch 585,701 

Bridle, F. J.Ettlnger 586.020 

Broom attachment. F. Wittram 585,897 

Brush holder. H. Geisenhoner 585,746 

Buckle, back band. D.T.Bryan 586,008 

Buoy whistle. E. C. Bates 585,882 

Burial casket, H. T. Loorais 586,071 

Burner. See Gas burner. Incandescent burner. 
Larap burner. Oil burner. 

Burning apparatua, liquid fuel, H. T. Russell 585,792 

Bustle. M. C. Hartman 586,aS4 

Butter raould, D. E. Ballam 585,811 

Button fastener, eyeless or other, A. T. Miller. ... 585,994 
Buttona or eyelets, machine for setting, E. Prin- 

gle 585,832 

Calendar, memorandum, J. R. Wilson 585,944 

Calking raachine. J. D. Maglin 585,848 

Cans, raachine for testing sheet raetal. B. J. 

Malrafelt 586.072 

Car, boudoir, E. Flagg 585,954 

Car brake, J. L. Black 585,648 

Car brake, J. G. Schumann 585,988 

Car coupling, R. H. Williams 585,806 

Car fender, N. Kohler 585,871 

Car fender, J. N. Weikly 585.729 

Car platform and step, H. Schmidt 585,793 

Car step attachment, C. McLennon 585,692 

Car step, extension, J. A. Campbell 586,012 

Car wheel grinding raachine, D. C. Sweet 585,836 

Cars or snowplows, sand box for electric, E. C. 

Collins 586,014 

Cards, raachine for punching and stacking jac- 

quard, V. Royle 585,876 

Carpet cleaner, K. Girvin 585.843 

Carriage, baby, L. G. Loye 585,769 

Carriage, motor, J. F. Duryea 586,084 

Cartridge loading implement, E. H. Cant 586,013 

Case. See Packing case. 

Cash register and reoor der. F. Woodbridge 585,996 

Casks, barrela, etc., apparatus for manufacturing 

wooden, J. Anthon 585,810 

Centrifugal aeparator, O. Lindera 585,936 

China kiln, G. Jeffery 585,765 

Chopper. See Cotton chopper. 

Churn raotor, W. P. Bliss 586,8;i7 

Cigar lighting irapteraent, A. H. Stevens 585,893 

Circuit closer, electropneuraatic, B. C. Batchel- 

ler 585,647 

Clarap. See Singletree coupling clarap. 

Clapboard machine, P. Conway 585,741 

Cleaner. See Barrel cleaner. Carpet cleaner. 

Clothes line holder, A. Campbell 585,951 

Clothes wringer, M. H. Griffi n 585,749 

Clutch, magnetic, A. De Bovet 586,00*! 

Coffeeroaster, C. H. Duehring 585,659 

Coin operated machine, L. A. Wright et al 585,7;S0 

Collar fastener, horse. H. L. Quigley 586,056 

Corabs, raachine for raanufaoturing, F. W. Grell.. 585,818 
Concrete arch and fireproof construction. G. F. 

&H. N.Gray 585.911 

Conveyer, C. H. Notter 585,693 

Conveying apparatus. Miller & Delaney 585,964 

Cooking apparatus, compartment. L. Moser 585.922 

Cooking utensil, S. 8. Black 586,005 

Corn holder, P. H. Reardon 586,058 

Cotton chopper, E. George 585,747 

Cotton samples, raachine for wrapping, C. H. 

Robinson 586,065 

Coupling. See Car coupling. Tbill coupling. 

Cradle, automatic, A. W. Peterson 585,852 

Crucible and raaking same, R. W. Wallace 585,993 

Cu tout, automatic, C. N. Black 585,904 

Cycle driving raechanisra, F. W. Quin 586,057 

Dental engine handpiece, H. F. Jones 585,845 

Datector. See Railway switch detector. 
Die. See Saddle seat die. 

Direct acting engine, W. A. Kidd 585,960 

Dish, butter, H. R.Phillips 585,782 

Distilling liquids, process of and apparatus for, 

A. G. Waterhouse 585,943 

Drill. See Rock drill. 

Drill, H. Richter, Jr 586,064 

Dye, blue, C. De la Harpe 585,934 

Dyeing, etc., apparatus for, T. Halliwell 585,752 

Dyeing horse, J. Knott 585,935 

Edible tablets, preparing, W. Horlick 585,758 

Egg beater, E. E. Reedy 585,703 

Electric controller, A. F. Macdonald. , 585,772 

Electric light raisingor lowering raachine, N. Mc- 

Leod 585,778 

Electric raachine bmsh holder, dynarao, R. Lun- 

dell 585,872 

Electric motor for elevators, J. D. Ihlder 585,760 

Electric storage or secondary battery, F. King 586,044 

Electric switch, F. D. Hall 586,029 

Electric switch, E. Oxley 586,075 

Electric wirea or cablea and raaking aarae. joint 

or aplice for. F. Schwedtraann 585.707 

Electrical conduit, arraored. E. T. Greenfield. 

585,868, 585,864 

Electricity raeter. A. W. Staveley et al 585,892 

Electroraagnetic and raechanical brake. J. E. 

Parker 585,937 

Elevator. See Water elevator. 

Engine. See Direct acting engine. Gas engine. 

Steara engine. 

Engine corapensating device. F. Haselwander 585,755 

Engine starting mechanisra, gas, S., Sr., & S. Col- 
ley, Jr 585.952 

Envelope fastening device, E. A. Goodchild 585.816 

Evaporating apparatus, A. M. Hugillet al 585,819 

Eyeglasses, holder for adjustable guards for, F. 

L. Burrows 585.813 

Fan, ventilating, C. H. Larmore 586,046 

Farm gate, H. C. Gutermuth 585,750 

Fastening for boots, shoes, corsets, etc., J. W. 

Denno 585,655 

Faucet, J. L. Sullivan 586.079 

Peed water heater and purifier, J. E. Crawley 585,928 

Feed water heating and purifying apparatus. 

boiler, J. E. Carroll 585^14 

Fences, visible strip for wire. M. M. Shellaberger. 586.068 
Fender. See Car fender. Vehicle fender. 

FertiUzer distributer. L. C. Ellison 586.019 

Fifth wheel lock, wagon, C.W.Robinson 585,788 

Filter, faucet, S. H.Jones 585,674 

Firearra. breakdown, J. H. Brown 585,860 

Flower pot support. W. D. Gridley 585.931 

Fluid pressure brake, H. O. Muller 585,828 

Fodderloader, D.J. Farthing 585,744 

Foot rest and guard. W. Fehling 586,022 

Fruit to receiving tanks, apparatus for crushing, 

pressing and conveying, Toulouse & Delorieux 585,800 

Fulling raachine. J. W. Millet 586,052 

Furnace. See Hot air furnace. 

Furnace. W. O. A. Lowe 586,050 

Furniture, knockdown, A. H. Ginley 585,667 

Galvanic battery. J. Sully 585,854. 585,855 

Garraent support, G. H. Phelps 5a5,781 

Gas burner, L. Henkle 586,085 

Gas burner heating apparatus. T. Guhring 585,932 

Gas burner, incandescent, J. B. P. W. DeMalberg 585,919 

Gas burner, self-closing. F. P. Barney 585.902 

Gas engine, F. Burger 585,461 

Gaa engine, J. A. C^narter 585.652 

Gaa exhauating apparatua. J. W. T. Olan 585.831 

Gaa raeter caaing. Hopper & Milated 586.086 

Gaa presaure regulator. A. Hall 586.089 

Gate. See Autoraatic gate. Bridge gate. Farra 

gate. Tilting gate. 

Gate, T. Davidson 586,016 

Gate, J. •. Primm 585,784 

Gear, shirting or reversing, H. Brinkmann ,.. 585.649 

Generator. See Power and heat generator. 

Generator, E. P. Waggoner 585,803 

Glycerin therefrom, refining glycerides and pro- 
ducing. Glatztfc Lugo 585,844 

Gold washing pan, F. Sletcher 585,989 

Grader, prune. G. M.Peterson 585,695 

Grain transfer systeras. feeder for. F. J. Weber... 585.804 

Guraming apparatus. W. H. Burland 586.010 

Hair crimper. C. Burch 586.009 

Handle covering, reraovable, J. F. Dickson 585.657 

Handle fastener. T. E. Wilson 585.857 

Harness hanger. A. B. McCoy 585.776 

Harrow. A. V. Ryder 585,941 

Harrow attachraent for cutting thistles. C. F. 

Mavis 585,962 

Harvester, corn, J. W. Pridmore 585,698 

Harvesting machine, corn, R.B. Robbins 585,786 

Hat plate holder, R.H. Innes 585,761 

Hats, apparatus for manufacturing felt, Stalker 

&Baty 585,796 

Heater. See Feed water heater. Hot water 

Heaters, packing joint for, R.J. Schwab 585,706 

Reddle frame, C. H. Niedner 585.830 

Heel protector, T. P. Boulger 585,859 

Helm et. Hopkins & W right 586,039 

Hemoglobinometer, H, Orford 585,694 

Hinge, blind, G. W. Meserve 585.826 

Hitching device. King & Myers 585,678 

Hoistingdevice, J. Cline 585,908 

Holdbackattachment for vehicles, J. Meskill 585,827 

Horseshoe, A. J. Walker 585,992 

Horseshoe pad, M. Hallanan 586.030 

Hose reel, E. Cliflf 585,861 

Hot air furnace, H. H. Rice 586,062 

Hot water heater, J. Walther 585,727 

Hydraulic raotor, J.R. De Reraer 586,059 

Ice creara freezer, J. W. Hart 585,754 

Ice pick, W. B. Pollard 585,697 

{Continued on page 46.) 
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''S^CtJperiiscTne^ts. 



ORDINARY RATES. 

Inside Page, eacli insertioii, - 75 cents a line 
Back Paee, each Insertion, - - $1.00 a line 

iW~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tiseiDents at tne same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Otfice as early as Thursday 
morning to appear in the fullowiner week's issue. 




roODoiinETflLWOBKEBS 



without steam power can save 
time and Tnoney by using our 

FootandHaniiFoweiinac^iiiBiy 

SEND FOR CATALOGUES— 
A — "Wood-working Machinery. 
B— Lathes, etc. 
SEHECA FALLS MFG. COMFAHT> 

695 Water St., Senecii Tails. N. Y. 

SCIENTIFIC AMERICAN SUPPLE- 

MBNT.— Any desired back number of the Scientific 
Amkktcan SuPPLTiMEJs'T can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



.POWER & FOOT SMAPERS.PLANERS. DRILLS. 
L AT-fcJir G MACMlNeSHOPOUTriTS.TOOLSl 
ba^% I ^^O* AND SUPPLIES. CATALOGUE. FRIE- 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATkO. 




HAVLi THE LATEST rMPROVEMENTS. 

No machine shop can be thoroughly up-to-date unless 

" it has the most 

modern per- 

j fected tools. I 

' For instance, 

the 

A3HLZY tr'AYENT NUPPLE HOLDERS 
hold nipples for cutting either ri^M or left hand threads. 
They hold the sleeve from turning and take the strain 
oflF both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 
of light weight and compact form. 
WALWORTH MFG. CO., 20 Oliver St., Boston, Mass. 




GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 

GATES IKON WORKS, 
Defit. C, 6B0 Elston Aue., Chicago. 



SURVEYING AND MAPPING 

Coal & Metal Miaing; Prospecting; Electricity; 
Machine Design; Stationary, Locomotive and 
Marine Engineering; Architecture; Plumbing; 
Railroad, Of pnilDCCC Hydraulic 
Municipal, O I wUUIfOCO& Bridge 
Engineering; Sheet Metal Pattern Cutting; 
Mechanical and Architectural Drawing; Book- 
Keeping ; Shorthand ; English Branches. 

^.'J,",-" GUARANTEED SUCCESS. 

Feet Moderate. Advance or Installments. 

(Hrcular Free; State suh^ect youwiskto study . _„.__ 

International Corretpondenee Schooltt Box 94SS, Seranton, Pa> 




ARMSTRONG S PIPE THREADING 




CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 incbea. 

Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises, 
Pipe Cutters. 6todis and l>ies 
universallu acknntviedoed to be 
THE BEST. ^W^SCTld for catalog, 

THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



Drawing 
Instruments 
Engineers' 
Supplies 



Of German, Swiss, and Ameri- 
can make. Drawing Boards, T 
Squares, Colors, Inks, Tracing 
Clothis and Papers, Thumb 
Tacks, Rules, Tapes, etc. 
Blue Process Papers, 

THE BEST IN THE WORLD. 

FROST & ADAMS CO. 

Importers. 

39 CORNHILL, BOSTON, 

MASS. 

1!^" Catalogue Free. 



CATALOGUES FREE TO ANY ADDRESS 



Ho^^ 



O 
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U- $• Jfutoniatic Jitjector 

For Marine, Stationary, Port- 
able and Traction Engines. 

It has six advantages that com- "^J^ 
mend it above all other injectors 
for your use. We want to prove 
it to you. 

AMERICAN INJECTOR CO. 

33 1 Congress St.,W., Detroit, Mich. 




THE CHICAGO DRAINAGE CANAL.— 

Description of a great engineering work undertaken to 
prevent the contamination of the city's water supply. 
With eillastnitions. Contained in Scientific Ameri- 
can Supplement. No. 1 017. Price 10 cents. To be 
had at this office and from all newsdealers. 




Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
in operation. 

^" Send for catalogue and prices- 
W. F. & JNO. BARNES CO. 



CROOKES TUBES AND ROENTGEN'S 

Photography.— The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific Amrkican Supple- 
ment, Nos. 181, 189:, 23S, '^43, 244, 792, 79o, 
905,980, 1050, 10^4, 1055, 1056, 1057, also 
Scientific American, Nos. 7, 8. 10 and 14, Vol. 74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them 
will be found Prof. Crookes'early lectures, detailing 
very fully the experiments which so excited the world 
and which are now again exciting attention in connec- 
tion with Roentgen's photography. Price 10 cents each. 
To be had atthisoffice and from all newsdealers. 



Buy Telephones 

THAT ARE GOOD--NOT " CHEAP THINGS.'' 

The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




HOUTS AUTOMATIC TELEPHONE SWITCHES 

Some of its advantages : 1st. It is strictly 
automatic. 2d. It completely does away 
with the "manual" switchboard. 3d. Con- 
nection between subscribers is direct and 
instantaneous. 4th. No central office ope- 
rator to hear, delay, or interrupt conversa- 
tions. 5th. Unirorm and uninterrupted 
service at all hours of day or night. 

B^" This appliance is sold outright or 
leased, at option of customer, and fully 
guaranteed. 

1^" Seni for Illustrated circulars. A. to 
Houts Automatic Telephone S^vitch 
Co., I'ai'kei-, !^o. Dakota, U. ^. A. 




ONLY ALL 
WROUGHT STEEL 



^ 1999 Ruby St., 



Rockford, 111. 



eyelet macE^ittes. 

We can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and special eyelets of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 
II^~ Send for Circular. 

Blake & Johnson, 

P.O.Box?, Waterbury, Conn., U.S. A. 




Belt^Pulky 



Transits and Levelinb Instruments. 

^l5k¥E>b POCKET LEVELS 



Sizes, 2J^ aud 3M inches. Prices, 40 and 50 cents. 

For Book on the Level. 

C. F. RICHARDSOiV & SON, 

I*. O. Box 977, ATHOL, lYIASS., U. S. A. 

mi Supplement 
Catalogue Ready: 

« « « « 
The publishers of the Scientific Ameri- 
can announce that an entirely new 48 
page Supplement Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 
MUNN & CO., Publishers, 
361 Broadway, New York City. 



in the World. Unbreakable, very 
L light. Positively safe. Extremely 
V hiph speeds. Perfectly balanced any 
ispeed. Cheap first cost and power 
■ saver. Steel bushings to fit any 
F shaft. Up-to-date dealers will se- 
' cure territory, d^" For price and 
description, write 
AMERICAN PULLEY CO. 
-.s=j-K=— IStb and Hamilton Sts., Pbila., Pa 

■ See Scientific American, Feb. 6, 1897, page 8i. 



'QUEEN" ARCHITECT LEVEL $50 

I Improved Transits & Levels 
I Graduated entirely on our 
large dividing engines. Spe- 
cial award at the World's 
Fair. All kinds of Engineer- 
ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed free only if this ad. 
is mentioned. 
QUEEN & CO., Inc., 
loll Chestnut St., 
I'hilndelphia. 




Preserve Your Papers. 

A/VWWW 

Subscribers to the Scientific American and Scien- 
tific American Supplement, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription " Scientific American " and " Scientific Ameri- 
can Supplement" in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 

MUNN &, CO., 361 Broadway, New York 



LWELL DRILLING MACHINERY 

IMANUFACTURED BV 

^WILLIAMS BROTH ERS» 
ITHACA. N.Y. 
IMOUNTEOOR ON SILLS, FOr« 
I DEEP ORSHAUOW WELLS, WITH 
\ STEAM OR HORSe POWER 
J SEND FOR eATA1.0GUe 
FADORESS WIUJAMSBR05.ITHACA.N.^ 





W lilV^ W /V -•- When exposed 
* -"--A^ M. ^ V^ ^ :m- 300 times auick 

GLOSSY or MATT. 



tsmp^ Nepei 



A Revolution in Pho- 
tographic Printing. 

-. ^ to the same light, prints 

500 times quicker than albumen . . 

No dull or rainy weather to interfere with your work. 
■n «„i^ ^ ^ * :, i .. Ndark rooms nor complicated manipulation. 
Developed and toned as fast as the printing frames can be filled. Permanent prints 
The greatest paper for hot or damp climates. .10 rents in stamps brin-rs two sample 
dozen cab s, cfcyclopcr nnd throo s.implu prints. XuptTii Platinoid. EiiamelPd and 
Roufib ISiomuU Viit'rrs niu il"i best and most nnifoini in the market. Nepera 1* O P, 
an insoiuWc gelatmc jiaimr i^uIllhl■:llldt, a Matt Printing-out Paper. 

ufacturers, NEPERA PARK, N. Y 



ra UflBmiCdl UOi Parls, France, a Rue MarteT. CWcaEO. III., 21 Quincy St 



Incandescent burner, F. Rhind 586,060 

Incubator and brooder, W. P. Jones 586,083 

Indicator. See Station indicator. 

Irrigation, underground, J. N. Swanson 585,856 

Joint. See Railway joint. 
Kiln. See China kiln. 

Kit, portable, F. H. Smith , 585,713 

Kitchen cabinet, J. S. Gill 585,842 

Lamp burner, F. Rhind 586,061 

Lamp, central draught, L. F. Griswold... 586,028 

Lamp, electric arc, J. J. Walsh 585.726 

Lamp for cycles, etc., E. M. Harley 585,885 

Lamp having regenerative burner, Gordon & 

Swift 585,817 

Lamps, manufacture of incandescent, J. W. T. 

Olan 586,055 

Lantern and torch, combined, Hinman & Hertzler 585,756 

Lantern, bicycle, I. H. Atwood 586.000 

Lantern, oil, J. L. Wandler 585,728 

liasting pincers, A. F. Preston 585,940 

Lathe speed controlling apparatus, E. Smith 585,712 

Level, A. H. Patrick 585,850 

Level, carpenter's, E. T. Clowe 585,653 

Lighting interiors of buildings, apparatus for, H. 

N. H. Lugrin 585,770 

Lock. See Bed lock. Fifth wheel lock. 

Loom picker strap. Sawyer & Lahue , . . . 585,877 

Lozenge cutting machine, F, P. Kosback 585,789 

Lubricator, G. W. Bowen 585,736 

JjUggage carrier, O. Resnick 585.833 

I_,umber drying apparatus, P. P. Toale 585,895 

Mail box, W. McEndree 585,777 

Mail pouch crane. L. E. Hunt 585,673 

Mattress, L. F.Ruth 585,834 

Mattress and frame therefor, wire, F. G. Gale. 

585,664, 585,665 

Mechanical motor, H. Evans 585,953 

Mechanical movement, P. C. N. Pederson 585,851 

Mechanical power, reversible screw, B. F. & F. B. 

Martindale 585,825 

Metal wheel, H. C. Bruning, Jr , 585,950 

Meter. See Electricity meter. Water meter. 
Mould. See Butter mould. 

Mould for hollow articles, H. V. Moore 585,689 

Moulding machine automatic attachment, A. J. 

Lerch 585,886 

Motor. See Churn motor. Electric motor. Hy- 
draulic motor. Mechanical motor. 
Musical instrument electric attachment, W. B. 

Heming 585,663 

Musical instrument, mechanical, G. A. Brach- 

hausen 585,737 

Nut lock, D.H.Gabriel 586,024 

Nut lock, Milner & Beck 585,773 

Oil burner, Larwill & Small 585,822 

Ordnance, breechloading, H. P. Hurst 585,957 

Ore separating apparatus, T. G.Barlow-Massicks, 585,732 
Organs, pneumatic action and coupler for, J. T. 

Austin 585,946 

Package, grater, alicer, mouse and fly trap, com- 
bined grocer's, R. M. Gardiner 586,025 

Packing case, W. D. Uptegraff 585,879 

Pad. See Horseshoe pad. 

Paper fastener, G. H. Bennett 586,003 

Paper trimming machine, R. N. Adams 585,998 

Paper tubes, machine for making coiled, H. A. 

Noble 586,054 

Paving plant, portable, F. A. Heatherington 585,867 

Pencil holder, vest, E. F.Gould 585,1^9 

Pencil sharpener, J. O. Graves 585,670 

Piano action, A. Nickel 585,829 

Piano action, M. Steinert 585,716, 585,717 

Pianoforte action, B. F. Carr 585,740 

Piano hammers, machine for making, A. Dolge.. 586,018 
Piano players, hand and arm support for, E. V. 

Thompson 585,799 

Pipe truing lathe, C. S. Hamlin 585,865 

Plane, A. A. Page 585,889 

Planter, fertilizer distributerand cultivator, com- 
bined, J. L. O. King 585,916 

Plow attachment, B. F.Rudy 585,791 

Plow cutting attachment, U. M. Stone 585,797 

Plow or cultivator, E. Haiman 585,751 

Plow or cultivator, Martin & King 585,685 

Plow point, E. L. Troup 585.990 

Plucking instrument, J. Joff riaud 585,958 

Plumb and level combined, Weigert & Oyen 586,082 

Power. See Mechanical power. 

Power and heat generator, G. White (reissue) 11,619 

Press. See Printing press. Sheet metal press. 

Pressure gage tester, C. B. Bosworth 585,883 

Primary battery, reversible, L. W. Pullen 585,699 

Printing machine, J. J. Clause 585,907 

Printing machine, hosiery, A. Young 585,945 

Printing press, cylinder, H. A. W. Wood 585,995 

Printing press sheet delivery apparatus, R. 

Michle 585,920 

Pulp screen, H. J. Dickerson 585,656 

Pump, A. W. Armstrong 585,901 

Pump, double acting force, D. T-.ippy 585,9(il 

Punching and eyeletting machine, S. P. Steen, 

Jr 585,835 

Puzzle, I. E. Vance 585,801 

Rack. See Bicycle rack. Towel rack. 

Radiator air box, R. Scott 5,708 

Radiator attachment, C. H. Knowlton 586,045 

Railway danger signaling, J. K. Kendrick 585,676 

Railway grip, cable, C. B. Martin 585,873 

Railway joint, H. L. Stillman 586,078 

Railway signaling apparatus, G. V. Allen 585,999 

Railway signaling system, H. Bezer 585,733 

Railway switch detector or indicator, A. Keiser.. 586,041 

Razor strop, P\ G. Farnham 586,021 

Reaping or mowing machine, S. S. Sudorus 585,704 

Reel. See Hose reel. 

Refrigerator car ventilator, Norling & Johnson, , 585,779 

Register. See Cash register. 

Regulator. See Gas pressure regulator. 

Rein holder, R. R. Richardson 586,063 

Roaster. See Coffee roaster. 

Rock drill, hand, A. M. Southard 585,795 

Rocket, O. Wilhelmi 585,805 

Rod or bolt wrench, M. M. Billmire 586,004 

Rolling mill catcher's table, S. V. Huber 585,869 

Rudder and support, H. Brusstar 585,650 

Ruler, F. M. Brittain 585,738 

Saddle seat die, F. Latulip 585,682 

Salt solutions, apparatus for electrolytical de- 
composition of, C. Kellner 585,959 

Sanding apparatus, E. Picard 585,938 

Saw fillingand setting machine, F. J. Stallings... 585,891 

Saw handle, H. S. Bloom 585,734 

Screen. See Pulp screen. Window screen. 

Screw cutting machine, Niggli & Lambert. 585,849 

Screw machine feed mechanism, Swasey & 

Lucas 585,894 

Seal, li. A.Brown 586,007 

Secondary battery, I. Samuels 585,853 

Separator. See Centrifugal separator. 

Sewed articles, overseamfor, R. L. Plumley 5a5,939 

Sewing machine, J. Tripp 585,724 

Sewing machine for lasting boots or shoes, T. K. 

Keith 585,675 

Sewing sweat bands in hats, machine for, C. 

Necker 585,874 

Shade and curtain holding device, P. Vincent 585,991 

Sharpener, shears, A. L. Smith 585,942 

Shawl strap and luggage carrier, E. A. Lefebre, 

Jr 586,048 

Shears bolt, E. W. Scales 586,067 

Sheet carrying and piling or feeding mechanism, 

R. Mleh le 586,073 

Sheet metal press, C. C. McNutt, Jr 585,923 

Shutter worker, A. Lagarigne 585,847 

Singletree coupling clamp. W. Rodenhausen 585,987 

Skate, J. R. Harrison 585,866 

Skirt, M. C.Hartman 586,oa3 

Sold ering iron. W. M itchell .585,1)88 

Spectacles, J. P. Orr 586,074 

Sprocket wheel, D. J. Sheldrick 585,710 

Stamp holder, V. B. Putnam 585,700 

Station indicator. Hunt & Trussell 586,087 

Steam boiler, P. Trettin 585.723 

Steam boiler, water tube, A. S. Krotz 585,680 

Steam engine and steam generator, combined, 

W. Schmidt 585,705 

Steam engine, oscillating, Stuckey & Heuberger.. 586,069 
Steam generators, pneumatic attachment for 

cleaning, W. D. Hoxie 585,956 

Steel, manufacturing. Last & Wright 586,047 

Stentering machine regulator, Mather & Smith... 586,051 

Stooi, piano, J. D. Clay 585,839 

Stove, P. A. Kieferetal 585,677 

Stove, gas, C. E. Dressier 585,815 

Stove or range still attachment, A. M. Miller 585,686 

Stoves, heating and cooking attachment for oil, 

gas , or vapor, Hess & MulhoUand 586,037 

Strap. See Shawl strap. 

Street sweeper, J. A. Hanlon 585,933 

Stringed instrument, F. J.Hartman 58(3,032 

Stud cutting machine, A. I. Jacobs 585,762 

Switch. See Automatic switch. Electric switch. 
Telegraph switch. Tramway switch. 

Table, J. R. Vaughn 585,802 

Teaching time in music, device for, C. Latta 585,681 

Teeth to mouth plates, appliance for use in 

soldering artificial, J. Fletcher 586,023 

Telegraph switch, j. S.Allen 585,731 

Telephone exchanges, operator's switch for, L. 

Johnston 585,915 

Telephone stations, switchboard for central, C. 

B. Egan 58.V562 

TclopIioiiG transmitter. \Vilc» x& Ijawton 5.'-5.S'.r) 

Tliill coupling, J. E. Cryderman .\S;"),6;>I 

Tliill coupling, Dumas & Knapp .^K'i.lVid 

Thimble, W. J. Ferguson 585,930 
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L1I\EAGREAT5EA 
OrfOAMISTHEIR 
GREAMY LATHER' 



S.oothina.>V- iij,,; 
Refreshing '■•m 
■^ Luxurious.'^ 
MaK^s you feel i 
\,, always 

lonthetopWav^ 



•SOLD EVERYWHERE- 

SENT BY HAIL UPON RECEIPT OF PRICE IF 
YOUR DEALER DOES NOT SUPPLY YOU. 



I WilUiams* Shaving SUck, 25 cts. 

I Genmine Yankee Shaving Soap, 10 cts. 

I Laxury Shaving Tablet? 25 cts. 

I Swiss Violet Shaving Cream, 50 cts. 

I Jersey Cream (Toilet) Soap, 15 cts. 

I Williams' Shaving Soap (Barbers'). 6 Round Cakes. 
I zlIXi4oc, Exquisite also fortoilet. Trial cake for 2C. stamp. 



THE J.B.WILLIAMS CO.. 

GLASTONBURY. CONN. 

ONDON. 6 4 GREAT RUSSELL ST.W.C. SIDNEY 161 CLARENCE St 



DRY BATTERIES.— A PAPER BY L. K. 

Bohm, treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Brjan's battery, KoUer's battery, and the efficiency of 
dry cells. With three illustrations. Contained in Sci- 
entific American Supplement, No. 1001. Price 
10 cents. To be had at this office and from all news- 
dealers. 



Eyerything you want to know about 
every Tool you can think of. Our 
new 1897 Tool Catalogue is a yeri- 
table Tool Encyclopedia. A com- 
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand- 
somely bound in cloth, express paid 
on receipt of $1.00. Money paid for 
book will be refunded with first or- 
der amounting to $10.00 or oyer. 

Montgomery & Go. 

MAKERS AND JOBBERS IN FINE TOOLS 

1 05 Fulton Street, New York City. 




The Van Norman • • 
Universal Bench Lathe. 




A Lathe, Milling IMachme, 
Hcrew Cutter aad Uniyersal 
Grinder in one tool. The 
best tool made for a II kinds 
of small work. Made by 
Waltham Watch Tool Co., 

S[»1{INGFIELI>, MASS. 

1^* Seuflfor Cataloone 



Experimental Science 

B y GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 



(ConMnued on page 47) 




840 pages, 783 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 

Send forlillustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AAIERICAN, 
361 BROADWAY, - NEW YORK, 
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NOW READY. 



^* Inexpensive 
Country Homes/^ 

A Practical Book for Architects, Builders and those 
Intending to Build. 

A handsome cloth-bound portfolio, consisting of 96 
pages 11x14, printed on heavy plate paper, and con- 
taining 43 designs, with floor plans, of practical, 
tasteful and comfortable country homes, ranging in 
cost from $1,000 to $5,000 comp)ete. The designs 
have been carefully selected as embodying the best 
eflfortsof various architects throughout the country. 
Every one of the houses has already been built, 
and all of the illustrations are half-tone engravings, 
made direct from photographs of the completed 
structures, taken especially by the Scientific 
American artists. In many cases two perspective 
views of the same house are shown. Several illus- 
trations of inexpensive stables are also included 
among the designs. 

The location of the dwellings, thecost, owners' and 
architects' names and addresses are given, together 
with a description of the dwelling, thus enabling, if 
desired, a personal inspection of the dwelling or 
direct correspondence with the architect or owner. 

Architects, Builders, and those intending to build 

will find manynew and valuable suggestions among 
the up-to-date designs illustrated in this handsome 
portfolio. 

I*rice> $!j,00 by mail* postpaid. 

MUNN & CO,, Publishers, 
36 i Broadway, New York City. 



^a'9VoR?H*w3ftFN^^oVsT*r°- ROCHESTER. NY 



AM riBEl 

IVianllfiictory KHtablished 1761. 

LR4D PENCILS, OOLORKD PENCILS, SLATB 
PENCILS, WaiTING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENf-IL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, BULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

IVIannriictorr Establislieil 1?I>1. 



HARDTMUTH'S 



'tkofo si snoot* 



DRAWING 
PENCILS 

AND 

"COPYING 

are the Best Pencils manufactured in prMPH C 
the world. Every architect, draughts- rtnuiuo 
man, engineer, copyist, 
clerk, and everyone using 
pencils, should try the 

Once tried, always used thereafter. For sale by all Sta- 
tioners and Artists' Material Dealers, fl^' Sample free 
on application. FAVOK. RUHl^ Ac CO., Importers, 
l!il West Houston Street, New Yoi'k. 



Holx4^noox 




SCREW -CUTTING I>IE HEADS 

SELF=OPENING and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others," viz.: Theyare 
smaller, stronger, more compact, have no 
fclevers to spring, cannot be clogged by 
P chips, are always reliable, and the prices 
are right, g:^^ Send for descriptive ci/rcu- 
lar *' S A." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 

Geometric Drill Co., Westville, Ct. 

EUROPEAN AGENTS : ) 'y^l^^^Z^^^B^^', ^^S Sg 

EiEGTRtG STROKE BELLg 2 5 Cm 

The cheapest 
electric stroke 
Bicycle Bell and 
the greatestbar- 
gain ever offer- 
ed ; Pure bell 
> metal beaded 
gong; loud clear 
' ring: Perfect 
continuous ringingmech- 
»anlsm; Regular price 66e. To 

place a sample and our great catalogue 
jin consumers' hands we mail asaniple 
''for ONLY 25 CENTS. Send 5 cents extra 
for postage. AGENTS "WA vteD. 
«. H. Ingersoll & Itro., 65 Corttandt St., Dept. No. J^, K. Y. 





BAND FASTENERS 



THE BEST 

FOR TANKS 
A. P. Dickey Mfg. Co., Racine, Wis. 




BEST LINE 

TO 

Pittsburg 

Cincinnati 

St Louis 

Chicago 

Indianapolis 

Toledo 



Thyroid compound, G F. M. Schaergea 

Tie holder and collar brace, W. W. McCall 

Tilting gate, automatic, S. Roy er 

Tire, bicycle, S. Kohn 

Tire, pneumatic, J. R. Johns 

Tire setting machine, cold, E. N. Zeller 

Tire, velocipede, J. Deborde 

Tires, device for inflating pneumatic, E. V. 

Peirson 

Tires, means for healing punctures in pneumatic, 

S. B. Dunn 

Toaster or broiler, E. Wall 

Tobacco, etc., in packets, machine for making 

up, W. Rose 

Tobacco pipe mouthpiece attachment, D. B. 

Kinch 

Tobacco treating apparatus, A. V. Hy.sore 

Tow el rack, etc., G. L. Thompson 

Tramway switch, W. G. Lewi 

Transom sash pivot, T. F. Dolen 

Trunk, E. W. Morgenthaler 

I'ube drying machine, Wootton & Hewitt 

Tubes, machine for manufacturing seamless 

steel, Wootton & Hewitt 

Tubing or shafting, machine for straightening, 

Z &C. N. Teetor 

Tug, hame, W. F. Dale 

Turning machine, stud , A. I. Jacobs 

Typewriter attachment, E. C. Lewis 

Typewriter desk, J. H. Hey ward 

Typewriting machine, L. S. Burridge 

Typewriting machine, J. B. Price 

Typewriting machine key action, W. P. Kidder.. 

Valve, W. G. Milner 

Valve, gate, O. N. Guldlin 

Valve, gate, G. E. Martin 

Valve, reducing pressure, C. Smith 

Valve, safety, C. B. Bosworth 

Valve, slide, B. H. Taylor 

Vehicle fender, W. II. Gregg 

Vehicle spring wheel. E. D. Greene 

Veneer doors, etc., press for making, J. S. Carter 
Ventilator. See Refrigerator car ventilator. 

Vertical boiler, M . Zier 

Veterinary obstetrical instrument, Bari'y &. 

Shaugnnessy 

Viscous subtances, receptacle for, F.L. Little- 
field 

Voting machine, E. B. Cummings 585,742, 

Voting machine, R. A. Hart 

Wagon brake, S. Berreyesa 

Wagon, dumping, W. Beckert 

Wagon or other vehicle, E. W. Loomis 

Washboard, M. B. Lloyd.. 

Washboard, A. Poehlman 

Washing machine, K. Teltzrow 

Watch rim centers, device for manufacturing, II. 

P. Kent 

Water elevator, pneumatic, J. G. Leyner 

Water meter, F. W. Hood 

Weighing apparatus, t"". H. Richards 

Weighing apparatus, automatic, M. E. Reisert... 

Weighing machine, F. H. Richards 585,96() to 

58,5.980, 585,982, 585,984 to 

Weighing machine, automatic, F. H. Richards. 

585,979, 

Weir, adjustable distributing, J. B. Pope 

Well driUing machine, H. S. & C. E. Glenn 

Well operating power, oil or water, G. W. Grimes 

Well tubing cleaner, oil, F. W. Ballard , 

Wheel. See Metal wheel. Sprocket wheel. Ve- 
hicle spring wheel. 

Wheels, machine for assembling parts of, J. H. 
Player 

Whiffletree, C. A. Gaylord 

Wick and flame regulator, burner, W. S. Reamer 

Wick puller, E. M. Roberts et al 

Window, J. Lumsden 

Window frame and sash, F. E. Brown 

Window screen, W. Halsey, Jr 

Wood graining machine, W. R. Hassett 

Wrench. See Rod or bolt wrench. 

Wringer. See Clothes wringer. 



.5a5,926 
585,775 
58i),7U» 
685,879 
585,870 
585,997 
585,929 

585,924 

585,6fil 

585,880 

5Sli,07(; 

580,04,'i 
685,759 
6.1(1,080 
585,701 
586,840 
585.774 
586,808 

686,809 

585,720 
68ti,015 
586,704 
585,918 
685,914 
685,638 
685,783 
585,7l»i 
6a5.e87 
585,912 
586,684 
5a6,711 
585,884 
585,798 
585.862 
586,126 
585,90(1 

585,898 

585,947 

580,049 
585,743 
58li,031 
580,083 
585,948 
585,708 
586,824 
585,925 
585,721 

585,821 
686,083 
.••«,7.67 
586,981 
585,785 
685,978 
685,980 

585,983 
585,875 
685,668 
586.027 
686,001 



585,69(1 
585,745 
5a5,702 
585,787 
585,771 
585,949 
585,671 
686,035 



No Dirt. 



No Smoke. 



No Noise. 



No License. 



Absolutely Safe. 



TRADE MARKS. 

Baking powder, Nave & McCord Mercantile Com- 
pany 30,32e 

Bandaging material for use in dressing wounds, 
sores, etc., Vereinigte Gummiwaaren-Fabri- 
ken Ilarburg-Wien, vormals Meiiier-J. N. 

ReitVioflfer 30,344 

Bicycles, O. Konigslow 3f,345 

Bicycles, J. Wanamaker 30,34(; 

Bicycles and like vehicles and appurtenances, F. 

B. Griswold 30,347 

Butter, Elgin (dreamery Com pany 3(1,329 

Cements, Hammill & Gillespie 30,335 

Chocolate drops, chocolate cream drops, and ana- 
logous confections. Cedar Rapids Candy Com- 
pany 30,320 

Colors, alizarin, Farbenf abriken of Elberf eld Com- 
pany 30,331 

Colors, especially ultramarine blue, Deschamos 

Freres :.. 30,330 

Crackers, biscuits, cakes, and kindred articles of 

food, C. D. Boss &Son 30,321 to 30,325 

Dress linings, Bernheimer & Walter 3r317, 30,318 

Flour and corn starch and laundry starch, corn^ 

National Starch Manufacturing Company 30,327 

Flour, wheat, Graham & Black Company 30,328 

Grading and ditching machines, F. C. Austin 30,348 

Hair tonics, G. Munoz 30,343 

Hats of felt, silk, and straw, men's B. F. Hawes... 30,314 

Knit underwear, Contoocook Mills Company 31,315 

Leathers, fancy, G. Plumer & Company ;^0,319 

Medicine, laxative. Geyser Chemical Company 30,339 

Metal, dry fine powder for polishing, Borsum 

Brothers. - 30,334 

Musical instruments, brass, wood, or like wind, 

Besson & Company 30,349 

Oils for use upon wool and other like fibers, 

Vacuum Oil Company 30,332 

Paints, dry and pulp pigments for, A. B. Ans- 

bacher & Company 30,333 

Pharmaceutical preparations for the cure of 
chlorosis and all forms of anemia, J. E. Stros- 

chem 30,338 

Pills, P\ M. Blaney 30,340 

Pills, ointments, and tablets, and remedies for 
catarrh and female troubles, C. A. & B. H. 

Birney 30,341 

Remedies for dyspepsia and derangements of the 
stomach and bowels. Dr. James Ware Remedy 

Company 30,337 

Remedies for headache, neuralgic or rheumatic 
pains, and nervous diseases, Cephalgine Com- 
pany 30,336 

Salve, G. C. VVilat .n :i0.;t42 

Shoes, bicycle, J. E. Tilt Shoe Company 30,310 

DESIGNS. 

Bedstead, J. Gibson 27,315 

Belt or band pattern, W.C. Edge 27,285 

Bicycle fork crown,W. S. King 27,3*0 

Bicycle frame, E. Whitworth 27,308 

Bicycle pedal foot rest, J. T. Hall 27,304 

Bicycle stand, ,1. 1'. Crocker 27,309 

Bicycle support, W. C. Jirdiiiston 27,310 

Bottle, O. Ohlsson 27,291 

Bottle, F. M. Underbill 27,292 

Box, C. W. Meinecke 27,294 

Bracket, C. A. Brickley 27,3U 

Can opener blade, R. D. Webb 27,296 

Comb, J. Lehmann 27,284 

Conduit, J. W. Kunzler 27,287 

Display stand, W. M. Baker 27,314 

Display tree, milliner's, H. Bussinger 27,313 

Door hanger frame casing, G.C.Gardner 27,299 

Door hanger frame casing, D. Nickel 27,297, 27.298 

Duster handle, feather, J. Spektorsky 27.295 

File, letter, J. Kaschenbach 27,316 

Glass vessel, D. C. Ripley 27,288 

Insect guard for furniture, J. C. Collier 27,312 

Knob, L Finesilver 27,300 

Lantern, bicycle, F. T. Williams 27,303 

Measure, tape, E. G. Brewer 27,283 

Pill cylinder mould, C. A. Tatum 27,290 

Plate or analogous article, L. S. Ipsen 27,289, 27,297 

Puzzle case, J. A. Williams 27,313 

Spoons, etc., handle for, E. W.Scott 27,285 

Tire band tightener, F. B. Griswold 27,301 

Toolhandle, J. Swan 27,302 

Trace supporter. K. C. Danley 27,.307 

Velocipede saddletree, F. Konn 27,306 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18(S, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 301 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canadian iiaients may now be obtained bythe in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of ¥40 each, 
f complicated the cost will be a little more. For fuU 
Instructions address Munn & Co., S(il Broadway, New 
York. Other foreign patents may also be obtained. 



Pennsylvania Tron Oiorks Company 




Launch with 9-1. H. P. "Globe " Engine, property of 
F. F. Milne, Island Heights, N. J. 



BUILDERS OF THE 

"CLOBE" CAS -. 

. . . AND . . , 

GASOLINE ENGINES 

FOR STATIONARY AND 

MARINE SERVICE. 

I^° Catalogues anA Prices on application. 



Address. 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 



so SIMPLE A CHILD CAN USE THEM 

SU N AR T 

MAGAZINE CAMERA 

Folding Cameras. 

All sizes, ranging in price from 
$5 to JilCIO. Sunart Junior, S^ x 
31^ picture, $5. 

g^ Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 Aqueduct Street, Rochester, N. Y. 




PROPOSALS. 



OFFICE T.IGHTHOUSE ENGINEER, TOMPKINS- 
ville, N. Y., June2fi. 1897.— Sealed propreala for six 
fog-bell striking machines will be received here until 
noon, July 20, 1S07, and then publicly opened. Informa- 
tion furnished on application. D. P. HEAP. Lt.-Col. 
Engineers. 



WE MAKE HIGH GRADE 

STEREOPTICONS, ^ 
^ MAGIC LANTERNS 

and accessories which will assist 
the ijhysician to demonstrate micro- 
scopic lantern slides of the human 
blond, either normal or diseased. 
QW Call or write to 

PETERS, MANTZ & CO., 

Manufacturers and patentees, 
125 and 127 Worth St., New York 




AMERICAN PATENTS. — AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 1894. Contained in Scientific American Sup- 
plement, No. 100*-2. Price 10 cents. I'o be had at 
this office and from all newsdealers. 




DRILLING MACHINES of 

all kinds and sizes, for 
drilling wells for house, 
farm, City and Villacre 
Water Works, Facto- 
ries, Ice Plants, Brew- 
eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

1^ Mention this paper, 
LOOMIS & NYMAN, Tiffin, Ohio. 



STORAGE BATTERIES 

THEWILLARD BATTERY CO, CLEVELAND.O. 



niCA WASHERS 

For all mechanical uses. Perfect insulators. 
Samples and quotations furnished. 

A. 0. SCHOONMAKER, 158 William Street, New York. 



"HEAVEN AND HELL" lT'sel^JZ\r.lT. 

UETi SWEDENBORG. The grandest, most inieresting, 
and instructive book ever written on the subject. More 
can be learned about genuine religion and the future 
life than from whole libraries of other books. 4r>3 pages. 
Sent by mail on receipt of (»0 cents. Address VVM. H. 
ALDEN, 2129 Chestnut St., Philadelphia, Pa. 



Three in one LADDER 

Quickly changed from a straight ladder to a step ladder 
or to an elevated platform for paintine, paper banging, 
picking fruit, etc. Needed in every house, hotel, fac- 
tory and town as a fire ladder. Compact, strong and 
durable. County or State rights for sale. Circulars for 
asking. So li. KNISEIili, Camden, N. J. 



ACETYLENE GAS AlND CARBIDE OF 

Calcium.— All about Lhe new illuminiint, its quiilities. 
chemistry, pressure of liquefactinn, its probstble future, 
experiments performed with it. A most valuable series 
of articles, giving incomplete form the particulars of 
this subject. Apparatus lormaking the gas. Contained 
in Scientific American Supplement. Nos. 9!*8. 
1004, 1007* lUl'^, 1014. 1015, lOlfi. 10'2'2, 
1035 and lOUH* The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No. 1057. Price 10 
cents each. To be had at this office and from all news- 
dealers. 



KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. 



Society for the Utilization of the Water 
Power of the Rhine N/Bale, Switzerland. 
l(i,SOO H. 1'. N<»W AVAII.ABT.E, TO BE INCBEASKD TO .'SO, 000 H. P. 

The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also ofi^er to applicants wishing to establish themselves near the works, siiitable land on either the 
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 

For further information please address The lUanagrer, Kraftubertragungswerke, Rhelnfelden, Switzerland. 



THE ANDERSON TYPEWRITER BEATS SHORTHAND! «"? strode PHnts a wom. 



ff? Nassau Street, New York. 



WE BUY PATENTS, small novelties. Colum- 
bian Novelty Company, 766 Broad Street, Newark, N. J. 



MODELS 



AND PARTS. Gears, Dies, etc 
Catalogue Free. J. C. SEYI.. ISI 
Maclisoii 8creet, CHH;AG<», 



ICE 



I\IAC;HINES, CorliNS Engrlnes. Brpwi-is, 
and BottliTs' IVIachinery, The Vilteh 
Mpg, Co., 899 Clinton street, Milwaukee, Wis. 



(TYPE WHEELS. MODELS 8^EXPER1MENTAL WORK. SMALi MACHINERY 
I NOVELTIES B.ETC. HEW TOF^ 6T£HC1L WORKS 100 NASSAU ST N-Y. 



Experimental &Moclel Work 

Cirs. and advicefree. Gardam & Son, 45-51 Rose St.,N.Y. 



STRONG CASTINGS; m^mm^y 

w • ' . . PATTKRM , Work to order. 

ACME Malleable iron Works.Buffalo.n.y 




WOODEN TANKS. 

For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

,1 W, E. CAIiDWELIi CO., 

•I 217 E. Main Street, Louisville. Ky. 



LEHICH PREPARATORY SCHOOL 

Best recommendaticns. Toung men are prepared for 
Lehigh University, Yale, Harvard, Cornell, Princeton, 
etc. Over seven hundred pupils of this school have 
been admitted to Universities during the past eighteen 
years. For particulars apply to 

W. ULRICH, Ph.D., Bethlehem, Pa. 



ARB0RUNDUM 



IHARCEST ABRASIVE KNOWN. EMERY AND 

■~ ^ND Powder, substitute. In FLouRr 

.,.„ ^RrCRYSTALrWHeELrSLAB,*.HQN,& FORM, 

iCARBORUNOUM Co. HIACARA FALJLS.NX U.SJI. 



WASHINGTON, D. C, Bliss Building. 

Bliss School of Electricity 

The only institution teaching practical electrical engin- 
eering exclusively. Laboratory equipment excellent. 
Courses open October Ist. Catalogue on application. 




UNeed "SPECKS" send to 
F. E. Bailey, for Optical 
Catalogue, Sample Case FREE 
with Outfit. F. E. Bailey, 
271 Wabash AvettUeiChicasoi 
Illinois. 



Hawkins* New Catechism of Electricity 

a practical treatise 

for Engineers, Electricians, 
Wiremen and Amateurs. 550 
page8,300illustrations, bound 
in leather, pocketbook form, 
eold titles and edges. Strict- 
ly " Up-to-Date." Postpaid. 
If2.no. Tkeo. Audel & Co., 
'f)3 Fifth Avenue, New Yorli. 




50 YEARS* 
EXPERIENCB. 




TRADE MARKS* 
DESIGNS, 
COPYRIGHTS SlCb 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an invention ia 
probably patentable. Communications strictly 
confidential. Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co receiva 
Bpecial notice hi the 

SCIENTIFIC AMERICAN, 

beautifully illustrated, largest circulation ot 
anyscientiflc journal, weekly terms ¥3.00 ayear; 
(1.50 six mouths. Specimen copies and HAND 
Bo^K ON Patents sent free Address 

MUNN & CO., 
3til BroadwaVi New Vork* 




fias Ulon Tt$ Position Purely On Its 
merit!. 



Adopted and used by the United States 
Army. We are prepared to offer direct to 
the rider special price where we are not 
represented. Write us for particulars. 

THE MARTIN & GIBSON MFG. CO. 
BUFFALO, N. Y. (Drawer C) 




) 1 897 SCIENTIFIC AMERICAN, INC. 
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^tuniitic %mtxum. 



fJULY 17, 1897. 



'^S^CDpcrtiscTUcnts. 



ORDINARY RATES, 

Inside Page, each insertion, - 75 cents a line 
Back Page, each insertion, - - $1.00 a line 

i^~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are chargea per agate line— about eight 
worda per line. Tbia notice ahowa the width of the line, 
and la set In agate type. Engravinga may head adver- 
tiaementa at the same rate per agate line, by measure- 
ment, aa the letter presa. Advertiaementa muat be 
received at Publication Office as early aa Thuraday 
morning to appear in the following week'a isaue. 



Ride Cbc "Olive 
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Strictly high grade. Feature — attractive, prac- 
tical and sobstantiaL Special price to riders 
direct in unoccupied territory. 



IMPERIAL BALL BEARINC AXLE 

A written guarantee with each aet of ax)ea. 

97 PATTERN 

8,000 sets i n use. 

Indoraed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

l^~ Write for our Illustrated Catalogue and Testimo- 
nials, which we send free on .application. Imperial Ball 
Bearing Axle Dept., 184-190 Lake Street, Chicago, III. 





ATI ARITHMETICAL 
/Ai^Lf PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of tir^e arid entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. W-hy don't you 
get one ? Write fxn' pamphlet. 
FELT & TARRANT MFG. CO. 
62-66 iLLiNom St. Chicaqo. 



POWER? POWER 7 POWER! 

Fifty per cent, increase at no additional expense. 
VICTOR VAPOR ENGINE. 

LOC«L_AGENT8Jtf*NTED, 

Steam and Vapor Launches 

Row and Sail Boats. 

Send for catalogue. Specify 

one wanted, 

TNOS. KANE & 00. 

64-66 Wabash av., Chicago.'' 





This beats Wind, Steam, or Horse 

Power. We offer the 
WEBSTER V^ actual horse power 

GAS ENGINE 

for $150, leaa 10% discount for cash. 
Built on iuterchanpreaMe plan. Built 
of best material. Made in lots of 100 
therelore we can make the price. Box- 
ed for shipment, weight 809 pounds. 
Made for Gas orGasoline. 

B^" Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 15th street, CHICAGO. 




HOISTING EHGIHES 

operating on GA^<iOIilNE, 
DISTILLATE or CRUDE 

OI L. Both Friction and 

Geared Hoist, from 10 to 50 , 

H. P., for Mines. Qiiar- . 

I'ies* Docks t etc. Great 

Saving over steam, especially 

where wood, coal or water i 

are scarce. Send for cataloK. ' 

Guaranteed fully. State size 

wanted. Address Weber 

(^as and Gasoline Eii- 

Bine Co., 40*2 S. W. Boulevard, Kansas City, Mo. 

The "Wolverine" Three Cylinder Gas- 
oline Marine Engine. 

The only reversing and self starting 
gasohnc engine on the market. Lightest 
engine for the power built. Practically 
no vibration. Absolutely sale. 
Single, double, and triple marine 
and stationary motors from ^ to 
30 H. P. 1^" Write for catalogue. 

WOLVERINE MOTOR WORKS, 

Grand Rapids. Mich. 

^FMampS to 

MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 908. Price 10 cents. To be bad at this 

oflBce and from a 1 newsdealers. 




SILEX 

(Old Process Ground Flint or Quartz) 

F°£aking Porcelaiii, Paiiit, Lauiidry aiid Scouring Soaps 

SOLE MANUPACTURERS, 

THE BRIDCEPORT WOOD FINISHING COMPANY, 

NEW MILFORD, CONN. 240 Pearl Street, NEW YORK. 215 East Lake Street, CHICAGO. 

Works: New Milford, Conn., and Branch ville, Conn. 
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OR. 

DAMAGE 

TO 

PROPERTY' 

AND 

AMD 

INJUEV 
:5!«1 TO-PERSONS 
"*'* CAUSEDB^ 



STB\ilB01LER-EXPLOSIOTiS . 

1 J/l-AiXENPRKiDErrr ■w-BFraNKUH-VicEPnisiDon' ! 

| |J.B.P1ERCB'SECRETARY F-B-ALLEN-gVtCEPlJBlDEKrB 



DENSMORE 

The BALL-BEARING Type-Bar Joints mark OO 
era in Typewriter Construction. 




OTHER SUPERIORITIES 
ESTABLISHED: 



^^,V».8IHW«<?. 




Lightest Key */ 
Touch, because * 
of the Compound § | 
Levers. Great- 
est Speed, 
because of the 
Convertible 
Speed 

Escapement. 
Most Convenieinjt paper Feed, because of 
the Unique Paper-Fineers, and Ease with which 
Platen is Turned to Show Writing. 
Best for both correspondence and Mani- 
fOLDiNG, because of the Instantly Interchange- 
able Printing Cylinders. 

FREE.— Illustrated Pamphlet'* S. A." contain- 
ing testimonials from the U. S. Government and 
m from Leading Concerns, 

Densmore Typewriter Co. ^^^ ^■"'J'^' 



New York. 



THE PARK SPRING SADDLE 

UNEQUALED FOR EASY RIDING. 

With the Park spring, the rider is relieved 
III I ^M^-'^''""' injurious jar, which is the 
JA TRiAL^g.^ only unpleasant feature about 
FREEe tf g T cycling. On receipt of price, we 

!k\ will ship to any address a saddle 

suitable for your weight, with the privilege of return- 
ing it after a week's trial, it not entirely satisfactory; 
you to prepay express charges, anduponreceiptof saddle 
will at once refund money. B^" Send for catalogue free. 
Wanted agents in every town, men or women. Send for 
particulars. C. Z. KROH & CO., Toledo, Ohio. 





BALL BEARING AXLES AND RUB- 

her Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia, October, 1894, show- 
ing the, advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
992. Price 10 cents. To be had at this office and from 
all newsdealers. 




EVKRlTBOnY ^^HO BIDES 

a Bicycle should have the 

Ruler Pedal AttacMent. 



I Changes Eat Trap to Rubber Pedals 

in ten seconds, without bolts or riv- 

' ets. Sets of two mailed for 60c by 

ELASTIC TIP CO., 370 Atlantic 

Ave., Boston; 735 Market St., San 

Pat. Apr. 20, 1897. Francisco; 115 Lake St., Chicago. 



STEAM YACHTS, NAPHTHA LAUNCHES 

MARINE ENGINES 
WATER TUBE BOILERS. 

The Largest, Most Modem, and Complete 
Vacht Building Plant in the World. 
Send 10c. in stamps for Illustrated Catalogue " S. A" 

Gas Engine & Power Co. and Chas. L. Seabury & Co., Consolidated, IHorris Heights, New Yorl(. 




High 
Grade 




simpleat, Strongest Bicycle on earth 



BICYCLES 

for Men, Women, Girls Sc 
Boys. Complete line at 
lowest prices ever quoted 
;$100 "Oakwobd" f iar $45.00 
i$85 "Arlington" " $37.50 
$55 " " $25.00 

$20 Bicycle '* $10.75 

$75"Maywood " 



$32.00 



Fully guaranteed. Shipped anywhere C.O.D. with privi- 
lege to examine. No money in advance. Buy direct 
from manufacturers, save apents' and dealers' profits. 
Xiarge illustrated cataloeue free. Address (in full). 
Cash Buyers'Union, 1 62 W, Van Buren St. B.I 3 1 Chicago 



At I PricB 



Bicycles, Watcbes Gudb, Buggies H^toess, 
Sewing Machines OrgaDS FianoB Safep,Toola 
Scales of nil varieties atid lOOO otherartlcloa 
Lists free Cbicago Scale Co., Chicago ill. 



DORMAH'S 
VULCAHIZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and , 
Die Sinking of all kinds. Established 186a 
Printing Presses, with complete outfits, 
from $1 to $100. V^ Send for Catalogues. 

THE J. F. W. DORlflAIV CO. 
^'2t E. Fayette !^t., linltiiiiore, I>Id., V. ^* A. 





EXCHANGE, 

[ 1J Barclay St,, New York. 
'156 Adams St., Chicago. 
38 Court Sq,, Boston. 
818 Wyandotte Street, Kansas City, Mo, 

We will save you from 10 to 50per cent, on Typewriters 
of all makes. 1^^ Send for Catalog^le. 



TRY IT ON YOUR SPOKES 

Jllutninutn^Cacquer 




Easily applied, makes thembright and they __. 

stay bright. All dealers keep it or by mail [|||Mimiim i irnllEli 
onrftneintof nrinft. 35 fipnta for hottlfi and •^"ninUPl LM«."" 



on receipt of price. 



c, -- — cents for hottle and 

brush. Enough for one machine. 

THE COIiOPHITE MFG. CO., 
97 Edgewood Ave., New Haven, Conn. 



IFSSOP'S STEEL^"bVsV^ 

U*-^ f OR TOOLS, SAWS ETC. 

W" JESSOP & SONS Ue 91 JOHN ST. NEW YORK 



Which wouldyou rely on? 





We make our 

"PIONEER" 

Tube of 

Fifty Carbon 

Steel 



io% 

CARBON 

STEEL 




While Weight fob Weight in a Bicycle our FIFTy CARBON Steel win lasi bo long 

and TWENTY-FIVE CARBON Steel will last only bo long ^^^imm^ 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison which they graphically make indicates the result of the prolonged investiga- 
tions of the most practical experts of the world. 

That the tests in our own lahoratorv corrohorate these results is merely so much to its credit ; 
that the same is true of actual trial' oh the road equally.nrQves the trial to ha^te been made in 
bicyicles of correct design and construction. THE PACT REMAINS. 

The margin of safety is greatly increased by the use of this talie. Every bicycle manufacturer 
should use it : every dealer should insist on having it ; every rider should demand it. 
send for Catalogue. THE POPE TUBE CO., HARTFORD, CONN. 



t ribune t& Qicyck 

Tested and True. 




The Easiest Running: Wiieel in tlie World. 

|^~ Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



MODERN PHOTOGRAVURE METH- 

i)ds. — Ky'Horace ^VlIIne^. An interesting descriptioti of 
(he process of inaliinfT phorouravure plates I'or illustra- 
tions. Contained in Scientific Amekican' Supple- 
.MENT. No. 1007. Price 10 cents. To be had at this 
:;(lice and from all newsdealers. 



"Ericson" Automatic Bicycle Bell 

Attachedto front forkof machine by a clamp *^ 
bracket and connected by a small lever on the 
left handle bar. Operated by the fin- 
der without moving nand out of po- 
sition. Made of best bell metal, haa 
a fine silver ring, easily adjusted 
givessbortor continuous ring, nick- 
el plated.' Send for ( ircular^^S. A.'^ 

NUTTER, BARNES & CO., 
364 Atlantic Avenue, Boston. 




EXPERIEIffCB ! 



Pay f fX) -you have a "Char- 
ter"— the result of the lionsrest 
Experience in building Oas- 
oline KngincB in the U S. 

Pay less than (X)— you have 
experiment at your expense - 
inferiority— for We have the 
Foundation Gasoline En- 
gine Patents. 

^^ (.-'atalogue, Testimonials 
and a Letter by addressing 



CHARTER GAS ENGINE CO., Box 148, Sterling, III. 




PRIESTIVIAN SAFETY OIL ENGINE 

"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Safe, Economical, 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN&CO., Incorp'd, 

S30 Bourse Building, Fhiladelpliia« Fa. 




ALCO VAPOR LAUNCH 



^mmi 



Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
Screws a specialty. 1, 2, 3. 5, 
r,12,14and^h.p. No licensed 
engineer or pilot required. 
Speed and safety guaranteed. 
No daugerouB Naphtha or 
Gasoline used. No disagree- 
able vibration. 

BS^ Send 10 cents in stamps 
for 1897 Catalogue. 



Marine Vapor Engine Co., ft. Jersey Av.JerseyCily, N. J. 



O n receipt o f ten cents in stamps (practically 25^ of re- 
tail price) we will send you one of our 

5^-Inch auger BITS 



^^^n^ 



A fine cutting tool, perfect clearance, especially good 

in hard wood and for end boring. 

t^" Send for Circnlni's " S A," Free. 

THE FORD BIT CO., HoLYOKE, Mass. 




FISCHERS 
CIRCLE 



DIVIDER AND ANGLE PROTRACTOR 



This instrument divides a circle into as many parts as 
there are eighths or sixteenths of an inch in its radius, 
by means of the points, which are marked "8" and "16. " 
It is a very useful aad time-saving novelty. 

Instrument in cloth covered pocket case, with direc- 
tions, postpaid $1.50. KEUFFEL & ESSER CO., 
Manufacturers, 44 Ann Street, New^ York. 




THE BICYCLE : ITS INFLUENCE IN 

Health and Disease.— By Q. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
ThR use of the cycle hy persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
Amekican Supplement, No. 1003. Price 10 cents. 
To he had at this office and from all newsdealers. 



WATER MOTOR and DYNAMO 

Complete) aa shown, price, SS.OO. 




._ Weiffbt, packed in box. 16 lbs. 

Will charge storage batteries for bicycle lights. Will 
light small incandescent lamps. Direct current for 
general experimenting. EP" Stamp for Catalogue. 
THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0. 
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